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Abstract. 67.9% of Chinese international construction projects are seriously delayed, which creates the potential for insta-
bility in its rapidly growing share of global contracting markets. A greater understanding of the reasons behind the chal-
lenges confronting international contractors is urgently required such that improvements can be developed that ultimately
will benefit many countries. This study aims to investigate the time performance of international projects in developing
countries and to explore the root causes of time overrun. Based on both quantitative and qualitative analysis of 112 case
study projects, collected from 12 of the largest Chinse state-owned enterprises (SOEs), this study identifies the distinctive
characteristics of three types of projects (late, acceptable, early) classified based on their time performances. It is established
that time performance is significantly related to the contractor’s adaptability and project complexity. The results reveal the
root causes of construction delays in international project delivery, which provides a structured and in-depth understand-
ing of both internal and external time performance influential factors. The above findings provide sound basis for guiding
practitioners in choosing appropriate strategies to improve project time performance, such as encouraging cross-cultural
dialogues, integrating global resources and establishing long-term global partnerships with stakeholders.

Keywords: time performance, international construction, project management, construction delays, project environment,

developing countries, Chinese contractors.

Introduction

As China is becoming more and more actively involved in
international affairs, the Belt and Road Initiative (BRI) as
conceived in 2013, has drawn increasing worldwide atten-
tion. As of April 2019, China had signed 187 cooperation
agreements with 131 countries and 30 international or-
ganizations from Asia, Africa, Europe, Oceania and Latin
America. From 2013 to 2018, the initiative attracted over
USD 80 billion of foreign investment with the value of
new international construction contracts reaching USD
500 billion. The World Bank (2019) predicted a trade in-
crease of 2.8-9.7% for countries situated at the 6 economic
corridors under the BRI. This increase equates to an in-
crease in overall global trade of 1.7-6.2%.

Motivated by the growing infrastructure demand along
the transport corridors, more and more Chinese construc-
tion enterprises have entered the international contracting
market. During this period the Engineering News-Record

(ENR), has reported that in 2018, 69 Chinese companies
had become top 250 international contractors. This places
Chinese contractors as the most dominant in the global
market. A comparison between Chinese and other nation-
al contractors in international revenue and market share is
shown in Figures la and 1b.

Chinese contractors are the only group expanding
and they have become the first to exceed USD 100 billion.
Moreover, except for Latin America, Chinese contractors
are the dominate market participants in every jurisdiction
(Figures la and 1b). In spite of the remarkable progress
inspired by the BRI, notable failures such as Poland’s A2
project indicate that there are still numerous challenges
being encountered in project delivery. Compared with
domestic construction projects, international projects are
exposed to a large variety of uncertainties and external
risks, since the business has become much more compli-
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cated than ever (Gunhan & Arditi, 2005; Ramcharran,
1998; Semple et al., 1994). Javernick-Will and Scott (2010)
and Liu et al. (2020) ascribed the failures of international
projects to the inadaptation to environmental differences
in multi-national cooperation. Mahalingam and Levitt
(2007) further pointed out that serious time overrun may
occur, if the differences were not paid enough attention to.

As one of the most common problems in international
projects, time overrun (Ahmed et al., 2002; Ameh et al,,
2010) can cause serious negative impacts on project per-
formance and the parties of the contract (Abd El-Razek
et al., 2008; Marzouk et al., 2008). Faridi and EI-Sayegh
(2006) surveyed that 50% of the construction projects in
United Arab Emirates experienced time overrun. In Saudi
Arab, Al-Sultan (1989) found that 30% of the public pro-
jects were completed on time, while the figure in Malay-
sia was only 8% (Rahman et al., 2012). However, there is
limited research on causes of construction delays across
different countries and practical strategies to avoid time
overrun in international project delivery. Based on case
study analysis of construction projects undertaken by Chi-
nese contractors, this study aims to investigate the actual
time performance and root causes of time overrun of in-
ternational construction projects in developing countries.
The assessment and comparison of time performance was
made with the help of quantitative analysis techniques,
while the root causes of time overrun were explicitly
interpreted based on qualitative assessments and expert
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Figure 1. International revenue and market share of Engineering
News-Record (ENR) top 5 international contractors (Engineering
News-Record, 2014, 2015, 2016, 2017, 2018)

opinions from focus group interviews. The study is of both
theoretical value to a broad and in-depth perception of
relationships among time performance, international pro-
ject management and project environments, and practical
value to guiding successful and timely project delivery in
developing countries.

1. Time performance

Time, together with quality and cost, are identified as three
most common criteria for project success (Wright, 1997). A
significant number of literatures highlighted the necessity
of timely delivery (Latham, 1994; Rwelamila & Hall, 1995).
Cox et al. (2003) even identified “on-time completion” as
the most important indicator of project performance, as
it facilitates the control of cost and quality (Male, 2003).
Delayed handover can not only cause great trouble to sev-
eral dimensions of performances (Gonzalez et al., 2014),
but also undermine the recognition from the client and
the competitiveness of the contractor (Orozco et al., 2014).

The duration of a project is usually the most common
index to measure time performance. Complexity arises
when consideration is given to changes as the baseline may
change. From the perspective of the investor, the original
commitment is generally accepted as the benchmark albeit
that there remain different views (Kaka & Price, 1991).
In this study, the time performance was measured based
on the original estimates, i.e. with the following equation
(Othman et al., 2006):

Actual contract duration

TPI= , (1)
Original contract duration

where TPI = 1 means that the project is exactly delivered
on time. The original contract duration is the planned
construction time stipulated in the contract, while the ac-
tual duration is calculated from official commencement to
final completion. Numerous studies have been conducted
on the causes of time overrun in construction projects, as
shown in Table 1.

The management and governance of a project, called
the managerial factor, is most commonly cited as the cause
of time overruns in international projects (refer Table 1).
Specific aspects of this criterion mainly include: poor site
supervision, impropriate communication patterns and im-
proper scheduling. Owner-related issues rank as the sec-
ond most common and this is comprised of late payment,
inadequate instructions and inaccuracy of bidding files.
Financial and resources-related factors are also frequent
reasons for construction delays, constituted by insufficient
raw materials supply, low bid price and late delivery of
materials and equipment. It is also established that in ei-
ther Asian or African countries, technical factors do not
appear to be the major constraint to successful delivery.
Apart from the causes mentioned in Table 1, there are also
scholars believing that project attributes describing pro-
ject scope and complexity, such as project cost and project
type, are also significant influential factors of time over-
run in international projects (Anastasopoulos et al., 2012;
Talukhaba, 1999).
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Table 1. The main causes of time overrun in developing countries

Factors
Country Literature Owner- | Design- | Contrac- | Labour- | Manage- | Resource- | Techni- | Finan- | o .
related | related tual related rial related cal cial
African countries
Egypt Abd El-Razek et al.
(2008); Marzouk et al. 3 V \/ Y y 3
(2008)
Ghana Frimpong et al. (2003) N N N N N
Kenya Seboru (2006);
y Talukhagja (1;99) v v v v
Nigeria Adekunle and Ajibola
(2015); Odeyinka et al. v Y v v v v v
(2004)
Tanzania | Kikwasi (2012);
Sambasivan et al. Y Y Y v v y y
(2017)
Zambia Kaliba et al. (2009) N N N N N N v
Asian countries
Bahrain Hasan (2014) N N N
Cambodia |Santoso and Soen:
(2016) & \/ S Y y
Iran Asnaashari et al.
(2009); Khoshgoftar v y y v v v
et al. (2010)
Kuwait Al Tabtabai (2002);
Koushki and Kartam RN v
(2004)
Lebanon | Mezher and Tawil
(1998) 3 \ \ S Y
Malaysia  |Rahman et al. (2012);
Sambasivan and Soon R RN v y \ \/ Y
(2007)
Pakistan Haseeb et al. (2011) v N v v N
atar Gunduz and
? AbuHassan (2016) v v v v
Saudi Al-Kharashi and
Arabia Skitmore (2009); Y y y y Y
Alotaibi (2018)
Thailand | Ogunlana et al. (1996);
Toor and Ogunlana V v v V V
(2008)
Turke Arditi et al. (1985);
Y Kazaz et al. 520122 v v v v v
Uganda Alinaitwe et al. (2013) v v v N N
UAE Faridi and El-Sayegh
Faridi yeg R
Vietnam Kim et al. (2008); Le-
Hoai et al. ((2008)) v v v v v

Despite the detailed studies on contributing causes of
time overrun, yet the underlying reasons as to why the
outcomes differ from projects delivered in different coun-
tries remain. Overall, previous studies are concentrated
on a country-based view with efforts trying to identify
the causes of construction delays in a specific country, for
example, Kenya (Seboru, 2006). However, due to increas-
ing expansion of international contractors into develop-
ing markets and requirements for diversified international
cooperation, a huge gap in research on time performance
evaluation of international projects and strategies to man-
age diverse external environments and consequent risks is

in urgent need to be filled in. Thus, this study was carried
out to obtain a holistic view of timely delivery in dynamic
complex environments of developing countries. The ob-
jectives of the study are to evaluate the time performance
of international construction projects in developing coun-
tries and to explore the main causes of time overrun for
those projects. Improvements that would assist the time
performance of international contractors working in de-
veloping countries are further recommended based on the
survey results. To achieve the objective, both quantitative
and qualitative analysis were conducted.
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2. Research method

The first step of the study is to investigate the time per-
formance of Chinese contractors working in developing
markets and to identify the root causes of time overrun.
Therefore, a mixed approach of document review and fo-
cus group interviews were adopted to provide a rich source
of qualitative and quantitative evidence for time perfor-
mance analysis (Gillham, 2000; Yin, 2017). The quanti-
tative data were mainly collected from document review
and then analysed using multiple correspondence analy-
sis (MCA) and one-way analysis of variance (ANOVA),
to evaluate time performance of 112 international con-
struction projects (Objective 1). The qualitive data were
collected from focus group interviews, the participants of
which were from the aforementioned 112 cases to reveal
the main causes of time overrun (Objective 2). The re-
search strictly complied with the research ethics require-
ments of Tsinghua University.

2.1. Data collection

To gather enough samples for data analysis, 3 research
trips were organized from 2016 to 2017 to visit 12 out-
standing international contractors. All the 12 enterprises
satisfy three criteria: 1) total assets over 100 million USD;
2) overseas industrial experience over 10 years; 3) willing
to participate in the survey for insights of improvements.
112 completed international construction cases were col-
lected and then processed using document review to iden-
tify the project metrics that are considered of most rel-
evance to construction delays, including project location
(Kadry et al.,, 2017), delivery method (Chen et al., 2011),
contractor size (Cho et al., 2009), technical standard (Lei
et al., 2017), project designer, project type, project cost and
duration (Anastasopoulos et al., 2012; Talukhaba, 1999).
These metrics were manually extracted from both paper
and electronic documents comprised of internal reports,
contracts, technical specifications and announcements of
mile stones. Furthermore, the data were sent back to the
12 enterprises to reconfirm its accuracy. The distribution
of 112 cases is displayed in Figures 2a-2c.

As shown in Figures 2a-2c, the 112 construction pro-
jects were located in 5 continents, 73 in Africa, 24 in Asia,
11 in Latin America, 3 in Europe and 1 in Oceania, ba-
sically matching the current market distribution of Chi-
nese international contractors. Over 50% of the projects

a) Project location
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b) Project type
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m Oceania

are transportation projects, such as roads and bridges,
while the rest is approximately equally divided by general
projects and power projects. Less than 10% of the cases
are large-scale infrastructure projects. The majority of the
projects are relatively smaller, with a total cost lower than
USD 10 million. To explore the root causes of construc-
tion delays in these underdeveloped regions, 12 focus
groups were also organized during the 3 research trips,
each consisting 6-12 volunteers from the 112 projects,
who were professional managers with rich international
experience in project delivery. The profile of focus groups
and 83 participants is displayed in Table 2.

In total, 83 professionals took part in the focus group
interviews, in which 27 participants are project managers
with the rest constituted by electrical engineers (11), con-
struction managers (10), financial managers (9), contract
managers (9), HSE managers (7), HR managers (5), design
managers (3) and quality managers (2). With an average
industrial experience over 10 years in international project
delivery in 20 countries, the interviewees are of typical
representativeness to reflect the current challenges faced
with by global contractors aiming at developing markets.
According to Bhandari and Hallowell (2021), focus group,
as an expert opinion technique aiming at face-to-face dis-
cussion and argument, is inevitably subject to cognitive
biases. Biases such as bandwagon effect, dominance effect,
observer expectancy, conservatism in belief revision and
framing effect should be carefully managed to guarantee
the validity and reliability of the resulting data. To avoid
dominance effect and conservatism in belief revision, the
participants selected were unfamiliar with each other and
willing to share their opinions for self-improvement. As
for observer expectancy and framing effect, all 12 focus
group interviews were only given a general theme “inter-
national construction practice in developing countries:
featuring time performance” and a few heuristic ques-
tions. The moderator was mainly in charge of warm-
ing up and starting conversations without giving any of
personal tendencies towards certain topics. To deal with
bandwagon effect, the participants were encouraged to
share the anecdotes working abroad and their opinions
on construction delays in international projects, and even
debate with other participants. All the conversations were
carefully recorded and confidentially preserved to make
the participants feel safe and free to express themselves, as
suggested by Anderson et al. (1998). The records were dis-

¢) Project cost

= Power projects = Small projects

General projects Medium projects

= Transportation

: = Large projects
projects

Notes: Small projects: cost <USD 10 million; Medium projects: between USD 10-100 million; Large projects: >USD 100 million

Figure 2. Distribution of 112 international construction cases collected from research trips
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Table 2. Profiles of focus groups and 83 participants

No. Tlme. & Number of Nu{nber of Roles of participants Distribution of participants
location | focus groups | participants
2016/10/20 .
Gui gn / 2 12 ® Design manager B Mauritius
yang Project manager Cambodia
Trip 2016/10/24 2 12 1 ¥ Financial manager = Bangladesh
1# | Chengdu ® Construction manager ® Pakistan
B Electrical engineer = Mongolia
é%16/10}{27 2 12 B Contract manager ®m Fiji
angsha
2016/11/17
/ : / 1 8 ® Project manager = Congo
Kunmlng 2 HSE manager Sudan
Trip 2016/11/19 1 7 . ® Financial manager = Cameroon
= Construction manager B Ecuador
% Chengdu ' B Electrical engineer ® Gabon
2016/11/22 3 B Contract manager B Mali
Chengdu 1 7 Quality manager Sri Lanka
%917...04.17 1 8 B Project manager = Qatar
1amin HSE manager . g?ﬂg’(’lé
Trip |2017.04.20 1 10 ® Financial manager - Bt iopia
3# |Xian B HR manager - C(})]tas‘;vana
4 B Electrical engineer m Belize
é?lllfo(z)ﬁozlf 1 7 ® Contract manager Venezuela

tributed to the participants for reconfirmation to exclude
the potential biases and to show that all their opinions
were highly valued. It is worth mentioning that nearly all
participants expressed their gratitude to our organization
of focus groups, which provided a valuable opportunity
for peer learning. The keywords and phrases regarding
root causes of time overrun in international construction
projects were later extracted from the transcribed records
for further statistical analysis.

2.2. Data analysis techniques

To evaluate the actual time performance of the 112 in-
ternational construction project, data analysis techniques
combining MCA and ANOVA were adopted. Widely used
in social science studies, MCA can be viewed as principal
component analysis applied to the complete disjunctive
table formed from a set of nominal categorical data to
detect and represent its underlying structure (Ali et al.,
2018). Associations between the variables were measured
by calculating the chi-square distance, allowing high-
dimensional data to be visualized in a low-dimensional
(normally two-dimensional) Euclidean space (Richards &
van der Ark, 2013). The distance between two points in
the coordinate axes reflect the degree of their similarity
with each other (Jobson, 2012), thus revealing the poten-
tial relationships among the project metrics which could
not be directly observed (Dhalmahapatra et al., 2019).
Then, ANOVA was performed to validate the results
of MCA and compare the time performance of projects
among different categories. Differentiated from t-test,
ANOVA can be utilized to compare the difference among
means of two or more groups (Hossain et al., 2019). As a
parametric test, it should comply with three assumptions:
1) normal distribution; 2) independence and comparabil-

ity; 3) homogeneity of variance (Molugaram et al., 2017).
If the F-test statistics (Variability across groups/variability
within groups) exceed 1, it means that there is at least one
group mean that is significantly different from the others
(Smalheiser, 2017). MCA and ANOVA were conducted
with the help of SPSS 21.0.

3. Results and analysis

3.1. Measuring time performance

As presented in introduction part, time performance in-
dex (TPI) is usually used to measure time performance,
where TPI = 1 means that the project is completed exactly
on time. According to Merrow (2011), the project should
be regarded as a failure if the index exceeds 125%. There-
fore, the critical value of distinguishing whether the time
performance of a project is acceptable is determined as
1.25. In this regard, 67.9% of the projects are seriously de-
layed with an average TPI of 1.53 and an average schedule
slippage of 11.21 months. To adopt MCA to evaluate the
time performance of projects with different attributes, the
qualitative metrics should be categorized first, as shown
in Table 3.

A two-dimensional MCA was conducted for planar
visualization of eight variables (see Table 3), where 35.0%
and 23.1% of the variation can be explained by dimension
1 (eigenvalue, 3.151; inertia, 0.350) and dimension 2 (ei-
genvalue, 2.079; inertia, 0.231), separately. The results and
interpretation are shown in Figures 3a-3b.

As displayed in Figure 3a, three circles are formed
around three ideal points, representing “early projects”,
“acceptable projects” and “late projects’, respectively. The
project metrics within the same circle have the best pos-
sibility to correlate with each other. For instance, the dot
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“PL3” (Latin America) is situated in the “late projects” cir-
cle, meaning that Latin American projects are most likely
to slip the original contract time. Reversely, the dot “PL2”
(Asia) is located in the “early” circle, indicating that Asian
projects more possibly completed ahead of time. The re-
sults show that time performance is sensitive to metrics
including project type, project location, project designer,
technical standard, project cost and contractor size, as
these dots appear most in the three circles.

The implications of the joint plot (Figure 3a) were il-
lustrated in Figure 3b. Dimension 1, the horizontal axis,
is labelled as “adaptation level” based on the metrics of
technical standard, project location and project designer,
reflecting the contractor’ adaptability. The dots “T'S2”
(foreign standards), “PL3” (Latin America) and “PD2”
(foreign designer), together with the “late projects” cir-
cle, are situated on the left two quadrants of Figure 3a,
meaning that the project could be delayed if its contractor

has to cope with unfamiliar environments or cooperative
partners. Oppositely, the dots “I'S1” (Chinese standards),
“PL2” (Asia), “PD1” (Chinese designer) and the circles of
“early projects” and “acceptable projects” are located on
the right two quadrants of Figure 3a, representing that
the project could be timely delivered as its conditions and
environments much resemble domestic projects, to which
the contractor could be well adapted.

Opverall, the high ratio of delayed projects (67.9%) re-
veals that Chinese contractors are faced with serious chal-
lenges in the first scenario, where prompt adjustments are
urgently required for quicker adaptation to unfamiliar
environments, especially as new entrants in a developing
market. The results of focus group interviews also con-
firm the inadaptation experienced by Chinese contractors
in countries outside Asia, which is mainly derived from
distinct cultural and social backgrounds. For example,
language is the first barrier to a contractor aiming at a

Table 3. Categories of project metrics for MCA

Indexes Categories
Project metrics
CS Contractor size CS1 =< 5 billion yuan, CS2 = 5< ~ < 10 billion yuan, CS3 = > 10 billion yuan, total assets
DM Delivery method DM1 = Design-Build, DM2 = Design-Bid-Build, DM3 = Turnkey
PC Project cost PC1 =< USD 10 million, PC2 = USD 10 < ~ < 100 million, PC3 = USD > 100 million
PD Project designer PD1 = Chinese designer, PD2 = Foreign designer
PL Project location PL1 = Africa, PL2 = Asia, PL3 = Latin America
PT Project type PT1 = Power, PT2 = General, PT3 = Transportation
TS Technical standard TS1 = Chinese standards, TS2 = Foreign standards, TS3 = Mixed standards
Project performance
Time performance Early = Rd < 1, Acceptable = 1 < Rd < 1.25, Late = Rd > 1.25, TPI

a) Joint plot of category points
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Figure 3. Multiple correspondence analysis using data collected from case study
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foreign market. Unlike in Asian countries where the con-
tractors mainly use English to communicate, projects in
Latin America usually choose Spanish or Portuguese as
the official working language, which could bring unne-
glectable inconvenience in technical interface and daily
communication among the participants, resulting in the
low efficiency in inter-organizational activities.

Dimension 2, the vertical axis, is labelled as “complex-
ity level” based on metrics including project cost and pro-
ject type (Talukhaba, 1999), reflecting the sophistication
of an international project. Dots “PT3” (transportation
projects), “PC1” (low-cost projects), “PC2” (medium-
cost projects) within the two circles “acceptable projects”
and “delayed projects” are situated in the upper parts of
the coordinate in Figure 3a, while the dots “PT1” (power
projects) and “PC3” (large-cost projects) within the “early
projects” circle are located in the lower part in Figure 3a.
A surprising finding that Chinese contractors perform
even better in project with greater sophistication is drawn
from the Dimension 2, illustrating that technical capabil-
ity is the ace in the hole for Chinese contractors due to the
abundant experience and resources accumulated in past
decades of construction practice. The successful comple-
tion of mega infrastructure, such as the Three Gorges Dam
and Hong Kong-Macau Bridge, stimulated the cultivation
of a multitude of professionals with multi-disciplinary
backgrounds and the advance in technologies needed for
mega project implementation.

Despite the global reputation of advanced technolo-
gies, the failure to timely acclimatize to changing complex
environments in developing countries seems to have be-
come a major constraint for Chinese contractors to take
that technical advantage, considering the high proportion
of construction delays. To test the significance of time per-
formance difference among categories in Figures 3a-3b,
one-way ANOVA was conducted as below.

3.2. Comparing time performance
among different categories

One-way ANOVA was used to compare the means among
two or more categories. As mentioned in data analysis
techniques, this parameter test should follow three basic
assumptions, normality, comparability and homogeneity
of variance. To comply with the assumptions, the dataset
of time performance index (TPI) must be properly trans-
formed first. According to the recommendation of IBM
(2020), for datasets with positive skew (e.g., extreme large
values of TPI) or datasets that represent a ratio (TPI =
actual contract duration/original contract duration), the re-
ciprocal transformation y = 1/(x+1) is an ideal choice. The
reason of using y = 1/(x+1) instead of y = 1/x is that there
are also extreme small values approaching zero. Normality
tests were performed both before and after the transfor-
mation, as displayed in Table 4.

After reciprocal transformation, the new dataset TPIt
passed both Kolmogorov-Smirnov test (0.099 > 0.05) and
Shapiro-Wilk test (0.155 > 0.05), meaning that the require-

Table 4. Normality test results before and after normal

transformation
oo Kolmogorove-Smirnov | Shapiro-Wilk
Significance
test test

Before

transformation (TPI) 0.000 0.000
After transformation

TPI, = 1/(TPI+1) 0.099 0.155

Notes: P value > 0.05 represents that the dataset complies with
normal distribution.

ment for normal distribution has been satisfied. What is
also worth mentioning is that higher values of TPIt repre-
sent better time performance, completely opposite to the
meaning of TPI, due to reciprocal transformation. The
homogeneity of variance can be examined using Levene
test, which can be conducted together with ANOVA with
the help of SPSS. All the indexes in Table 3 were tested
with only four, project location, project designer, project
cost and project type, passed both Levene and ANOVA
tests (significant at p < 0.05). The results are depicted in
Figures 4a-4d.

The results of Figure 4a reveal that Chinese contrac-
tors achieve significantly better time performance in Asia
(+0.074, significant at p < 0.05) and Africa (+0.056, sig-
nificant at p < 0.05), both compared with that in Latin
America. Doing business in Asia means fewer language
barriers and potential conflicts due to similar social and
cultural backgrounds. Besides, delivery of domestically
procured electrical and mechanical equipment and raw
materials is faster and more convenient, making it the
best in time performance. As for Africa, Chinese contrac-
tors are holding over 60% of African contracting markets
(refer to Figure 1b) because of early entry and decades of
devotion. Past experience could be referred to when do-
ing projects in African countries. In contrast, the market
share of Chinese contractor in Latin American is less than
30% and inadaptation to its social and political environ-
ments still exists. A project manager from the focus group
interviews claimed that strikes are far more common in
Latin America than in Asia or Africa, because project staft
are more easily viewed as “outsiders” as a consequence of
completely different religious beliefs and cultural tradi-
tions.

The results of Figure 4b indicate that Chinese contrac-
tors achieve significantly better time performance working
with Chinese designers (+0.33, significant at p < 0.05), com-
pared with the scenario of working with foreign designers,
which is attributed to the difference of technical standards
and design methodology, as confirmed by the focus group
interviews. Despite foreign designers’ proficiency in inter-
national standards, poor constructability of design options
might arise because of their unawareness of the techni-
cal strength possessed by Chinese contractors. Insufficient
incorporation of contractors’ feedback into the design
process could result in design variation or design rework,
causing significant delays to original construction schedule.
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Notes: 1) P values of Levene test > 0.05 represents that the dataset complies with homogeneity of variance;
2) ** represents that significance level < 0.01, * represents that significance level < 0.05; 3) The red coloured
category has better time performance compared with others.

Figure 4. One-way variance analysis of project time performance using data collected from case study

Coordination efficiency between foreign designers and
Chinese contractors should be promoted via forging a
partnership based on trust and open communication. Both
results of Figure 4a and Figure 4b strongly support the im-
plication of Dimension 1 in Figures 3a-3b that inadapta-
tion to unfamiliar environments and cooperative partners
is still a major challenge for international contractors in
timely project delivery as a new entrant in a developing
market.

Figure 4c illustrates that Chinese contractors perform
significantly better in large-scale projects (+0.050, sig-
nificant at p < 0.05) and slightly better in medium-sized
projects (+0.029, significant at p < 0.1), in contrast with
small-scale projects. The contributing reasons lies in not
only that Chinese contractors have excellent expertise in
delivering large-scale projects, but also that the output
produced by management and construction activities per

unit input of manpower, materials, equipment and money
is beyond comparison of small-sized projects.

The results of Figure 4d illustrate that Chinese con-
tractors achieve the best time performance in power pro-
jects in contrast with general projects (-0.060, significant
at p < 0.01) and transportation projects (-0.049, signifi-
cant at p < 0.01). The underlying reasons rest with not
only the wealth of experience and technologies inherited
from previous power projects, such as complex hydro-
power projects in Southwest China, but also the unique
characteristic of power projects which normally have a
longer construction period in comparison with general
and transportation projects. Generally, power projects
are long-term projects with greater technical complexity
which requires enormous involvement of both proficient
technicians and multi-disciplinary management talents.
The long contract duration can accommodate the project



142 H. Sun et al. How to get international construction projects delivered on time: from Chinese contractors’ perspective

team with enough time for multiple participants to adapt
to one another in management style and communication
patterns at early stage, thus establishing an integral coordi-
nation mechanism based on trust during the rest of time.
This adaptation period at the early stage will eventually
be reimbursed by the following continuous improvement
of interface efficiencies of inter-organizational activities.
However, the circumstance does not fit with general or
transportation projects due to their relatively shorter con-
tract time. The project might already come to an end be-
fore the participants are finally compatible with each other
in working towards mutual goals.

In sum, the results of statistical tests verify the find-
ings from the correspondence analysis and provide a more
in-depth perception of current project performances of
international contractors in developing markets. Numer-
ous challenges are still faced by international contractors
in managing the risks resulted from stakeholders and ex-
ternal environments to deliver the project on time. As is
stated by a road project manager from Venezuela, whose
project was surrounded by 5 villages, public attention was
constantly attracted on the adverse environment effects of
the project since launched. Twice suspension of 2 weeks
each were compulsorily required by the government, de-
spite the good efforts of the project team. Such disturbance
to the original construction plans causing serious delays
repeatedly happened in international project delivery with
its underlying causes and effective coping strategies need-
ed for clarification. To explore the root causes of delays in
developing countries, the analysis of evidence from focus
group interviews was conducted.

3.3. Exploring root causes of international
construction delays

Time performance comments from the participants were
carefully recorded during the focus group interviews.
Keywords and phrases summarizing the root causes of
construction delays were extracted from the transcribed
interview records. Later, those keywords and phrases were
further classified into 9 categories based on their logical
relations. The results are shown in Figure 5.

All causes displayed in the sunburst chart were catego-
rized into two types:

1) management-related factors (76): interface man-
agement (31), human resources management (22),
design management (16) and procurement manage-
ment (7);

2) environment-related factors (102): cultural environ-
ment (23), social environment (22), natural envi-
ronment (21), technical environment (20) and legal
environment (16).

Of all factors, interface issue among different partici-
pants is perceived as the most frequent (mentioned 31
times) cause of construction delays in international project
delivery, especially the poor communication with other
project participants. As stipulated by a road project man-
ager from Madagascar, things become particularly intrac-
table when conflicts arise between the contractor and the
consulting engineer. It took him half a year to get the plan-
ning and drawings finally approved by the French engi-
neer, while the original contract time was only 16 months.

Number of

Cause of delay
& respondents

Communication

Figure 5. Sunburst chart describing the causes of time overrun through analysis of data obtaining in focus groups
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The project was once suspended because the engineer
claimed that the distance between two warning boards
on the construction site failed to meet the requirements
of HSE plans. Another specific example mention was that
of a pipe installation. The contractor had to request a
referential letter from a renowned professor to convince
the consulting engineer that the installation method was
secure and feasible. The whole process lasted nearly a
month. Such kinds of interface issues usually result from
the difference of technical standards in principles and
methods, demanding sufficient communication between
the participants to understand and adapt to each other.

Apart from interface problems, poor human resources
management is also a major source of time overrun, espe-
cially when it comes to the management of local labours.
As introduced by a road project manager from Kenya,
crashing and working overtime were hardly inevitable in
construction projects, which might become the trigger of
industrial strikes. As a devastating but common problem
in international project delivery, strikes could cause both
direct and indirect huge time loss by interrupting the
original construction schedule. To rest a strike, contrac-
tors usually choose to increase the remuneration, which
should not be considered as a prior option. It is believed
by the majority of the interviewees that the deeper reason
behind a strike is the “misunderstanding” caused by the
divergence in cultural traditions and religious beliefs, in-
dicating that management deficiencies might derive from
the influence of external environments.

As confirmed by expert opinions, environment-related
factors (mentioned 102 times) account for even more caus-
es of construction delays than management-related factors
(76 times). Cultural difference is the most frequently men-
tioned (language 20 times, religion 3 times) factor causing
time overrun. A general engineer complained that nearly
half of the time was wasted in translating when signing the
contract, leaving so little time for technical staff to study
the detailed clauses and specifications. The risks brought
by insufficient understanding of contracts could be mate-
rialized later, resulting in serious time overrun via rework.

Second to cultural factors, social environment was
mentioned 22 times (social security 10 times, locals 6
times, NGOs 6 times) among all environment-related
factors. Unlike domestic projects, untraditional safety is a
major concern in international project delivery, especially
in countries or regions with high geopolitical risks. A
project manager on vacation from his project in Pakistan
referred to a suspension as long as 6 months as a conse-
quence of violent attacks. A “road open day” was set up
by the government to prevent violent events, meaning that
only on this day of the week were vehicles permitted to
pass for transportation of equipment and materials, seri-
ously disturbing his original construction plan. In addition
to social security, public voices from residents and NGOs
can also add unmeasurable pressure on timely delivery. A
project manager from an Indonesia road project shared
his experience that the project was first suspended and
then terminated because fierce opposite campaigns were

regularly held by both local and international organiza-
tions, forcing the government to cancel the project. As he
stated, projects in remote areas are favoured by the man-
agement team as a consequence of less public attention.

Just as there are always two sides to the story, doing
projects in remote areas sometimes means higher risks of
natural disasters. Unstable geological conditions, extreme
climate and unforeseeable natural disasters were respec-
tively mentioned 10, 6 and 5 times as the root causes of
time overrun. Extremely weather, such as months of rainy
days, could not only lead to a direct time loss but also in-
terrupted the original schedule by affecting traffic to enter
the site and soil moisture content. Two project managers
from Tanzania and Mauritius joked themselves as “guer-
rillas” in rainy seasons, who had to grip every minute to
restart the construction tasks during the temporary breaks
between the showers. The positive aspect is that seasonal
patterns are predictable for earlier preparation. Unforesee-
able geological and hydrological conditions could result
in catastrophic impacts on time performance. A design
manager talked about her experience in hydropower en-
gineering in Pakistan, where the local geological condi-
tions are not suitable for building concrete dams. It cost
the contractor a whole year to cope with seepage problems
after the completion of main works, highlighting the great
necessity of pre-investigations before official commence-
ment.

Although the technical capabilities of Chinese con-
tractors are distinguished, the issue of using foreign tech-
nical standards is still perceived as a primary source of
construction delays. Through decades of practice in large
construction projects, the reputation of Chinese contrac-
tors’ advanced technologies is globally accepted. However,
things are different when using foreign standards. For ex-
ample, there are values in Chinese standards that can be
adopted in design work of domestic projects. When the
contractor is required to perform the task using foreign
standards, it is hard to figure out the exact difference of
the value in the two standards in short time, as a multitude
of tests might have to be performed to establish a reliable
conversion relation. What is more difficult is to explain
the difference of the value to the consulting engineer who
is unfamiliar with Chinese technical standards. A housing
project manager complaint about his first entrance into
Sudan market. The consulting engineer insisted on the
necessity of a detailed calculation sheet of the luminance
and dynamics of a lamp purchased from China, which
took days of efforts for the electrical engineer to learn lo-
cal electric product standards from the very beginning.

In summary, international contractors are experienc-
ing serious construction delays as a result of both defi-
cient internal management and inadaptation to external
project environments. A deeper understanding of external
environments, such as cultural backgrounds, public atti-
tudes, technical standard differences is urgently needed to
strengthen the resistance of the project team to external
risks and to improve the interface efficiency in inter-or-
ganizational activities.
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4. Recommendations

Existing researches mainly concentrate on a country-based
view with efforts trying to identify the causes of construc-
tion delays in a specific country, for example, Kenya.
Managerial factors, as most scholars pointed out, are the
main causes of time overrun (Kaliba et al., 2009; Ogun-
lana et al., 1996; Walker, 1995). Simultaneously, control
measures were proposed to improve time performance by
refining management techniques and procedures, such as
effective strategic planning (Akinsiku & Akinsulire, 2012;
Frimpong et al., 2003), complete final design (Kikwasi,
2012; Pourrostam & Ismail, 2011) and strict site supervi-
sion (Seboru, 2015), which are of limited value to guiding
current construction practice in global markets. As more
and more international contractors are entering develop-
ing countries, a systematic view should be presented to
analyze the risks induced by fast changing political and
economic environments. Based on a global perspective,
this study revealed that the root cause of construction de-
lays in international project delivery is not only the defi-
ciency in internal management, but also the inadaptation
of contractors to external environments in developing
countries that are dynamic and changeable. To improve
project time performance, a sufficient understanding of
complex environments and sophistication of stakeholders
is required for more precise risk control and decision-
making. Distinguished from previous studies, strategies
featuring international cooperation to help the contractors
better acclimatize into local environments are proposed to
improve project time performance in developing markets,
as displayed in Figure 6.

To accelerate the adaptation into external environ-
ments, a thorough and in-depth pre-investigation on lo-
cal market conditions should be conducted. As is learnt
from focus group interviews, there is at least a 6- month
period for the contractor to mobilize after being awarded
the contract, which is a perfect chance for international
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contractors to investigate and analyze market supply con-
ditions, technical standard difference, import and export
regulations to get fully prepared before commencement.
A sufficient understanding of external contexts is of great
essence to preventing the materialization of risks that may
result in cost or time overruns. An example supporting
this finding is a bridge project in Ecuador. After winning
the bid, the design team reconducted a detailed geologi-
cal investigation and discovered that the original culvert
design could not meet the drainage requirements. In rapid
response, the design was altered as a double-span bridge
and later approved by the owner before official com-
mencement, successfully avoiding a potential huge loss.
Apart from pre-investigations, the involvement of expe-
rienced international firms is also an ideal strategy. As a
firm supporter in international cooperation, the project
manager of a Sudan EPC project chose to work with a
German designer to deal with the difficulties of using DIN
standards (German Institute for Standardization). Simi-
lar occasions happened in a Fiji hydropower project. The
design wind speed of transmission lines was stipulated as
90 m/s by the contract. However, due to the climate, wind
speed over 38 m/s in mainland China is rare phenom-
enon, let al.ne 90 m/s. The expected cost and time needed
for doing experiments and carrying out a feasible design
was unbearable as a consequence of tight schedule and
limited budget. Thus, working with an Australian design
company who already had a good command of A/NZ
standards was apparently a prior choice to control time
and cost. In brief, international cooperation features the
complementary advantages of different participants and is
of great significance to global contractors in risk control
and smooth implementation, especially as new entrants in
an unfamiliar country.

As indicated by findings from focus groups, one of the
root causes of construction delays is the inadaptation to
complex external contexts. In order to acclimatize more
quickly into local environment, active cross-cultural dia-

Specific strategies featuring global cooperation

International project delivery

Conducting in-depth pre-investigations

Review and knowledge transfer

Involving international firms &professionals

External environment

Cultural environment
Social environment
Natural environment
Technical environment

Legal environment

Internal management

Management system
Human resources
Design

Procurement

Project performance

Valuing timely documenting & assessments

Establishing long-term global partnership

Time performance
Recognition and reputation

Figure 6. Strategies on improving time performance of international construction projects
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logues with other native participants should be encour-
aged. In a hydropower project in Gabon, a regular sea-
sonal coordination meeting was held among the general
contractor, the owner, the consulting engineer and the
designer to discuss major technical difficulties and inter-
face issues. The meetings could also establish a channel for
mutual learning from each other in advanced technolo-
gies and management methods. Moreover, cross-cultural
conversations can happen in interpersonal relationships as
well. A typical example is a road project in Ecuador. The
project team kept the tradition of inviting all project staff
to watch movies together on the construction campus af-
ter an entire day of hard work. The Spanish films and Chi-
nese films were shown in turns for entertainment. Trust-
ful friendships among project staff with different cultural
backgrounds was gradually established, which was also of
great benefits to improving time performance through the
promotion of interface efficiency in daily inter- and intra-
organizational activities.

Integration of global resources is also a fundamental
task when the quality or the quantity of local products
cannot meet the demand. The project manager from Fiji
began to seek cooperation opportunities with interna-
tional suppliers since equipment and materials purchased
at home often encountered delays in transportation and
customs clearance. After careful choices of suppliers with
good reputation, a series of long-term procurement con-
tracts were signed. Pylons and power cables were imported
from India, and the steel bars were imported from Taiwan,
with full consideration of both timeliness and cost. “An
international insight is a must for a mature global contrac-
tor’”, he insisted that international contractors should learn
to be more adaptive and innovative. “If the project was
undertaken in Africa, the better procurement choices may
be working with French or German suppliers because of
the closer distance, in particular for materials with shorter
shelf life, such as explosive”.

The importance of vacancies after final handover of
a project is often underestimated. A retrospection of the
whole delivery process should be encouraged to summa-
rize both successful experience and lessons. With years of
elaborate running of global business, Chinese contractors
accumulated valuable industrial experience and resources,
which should be carefully maintained. However, due to
the fast liquidity of project staff and the lack of standard-
ized procedures of knowledge transfer and storage, some
precious lessons are merely verbally spread, which can-
not be taken the most advantages of in future projects.
A general engineer also expressed his concerns that past
mistakes might be repeated, with which the contractor
has to waste much time to deal. Time performance will
be significantly improved of lessons about construction
delays from previous projects can be transferred via an
open channel.

Besides retrospection, the maintenance of long-term
partnership with the participants after the final handover
is also of great importance, agreed by the project man-
ager of an infrastructure project in Ethiopia, as he found

his second cooperation with the same consulting engineer
much easier than the first one. “It saved us so much trou-
ble and time. On the basis of our first cooperation, we do
not have to explain to the consulting engineer about why
we choose this method or material anymore, because our
performance has earned his recognition”. As a form of soft
power, the recognition given by peers in the construction
industry could bring much convenience in inter-organiza-
tional communication as the basis of the alliance is based
on trust with each other.

Conclusions
Findings

As a dominant instrument to stimulate economic growth,
global construction industry has witnessed a rapid grow-
ing demand for large social infrastructure and competent
international contractor (Alotaibi, 2018). Time overrun,
one of the most common issues in international project
delivery, has attracted worldwide attention as a result of
its serious adverse effect on project performance and the
participants (Marzouk et al., 2008). To evaluate the time
performance of international projects and explore the
root causes of construction delays, a case study approach
was adopted to conduct both quantitative and qualitative
analysis of evidence collected and identified from 112
international construction projects. Multiple correspond-
ence analysis (MCA) and one-way analysis of variance
(ANOVA) were combined to assess and compare time
performance among the cases. Then, the results of focus
group interviews helped validate the statistical tests and
more importantly, identify the root causes of construction
delays in the 112 cases. The main findings of the study
include:

1) The results of multiple correspondence analysis
show that international project time performance
is related with project metrics including project lo-
cation, project designer, project cost, project type,
delivery method, technical standard and contractor
size.

2) Chinese contractors achieve significantly better
time performance in Asia and Africa, compared
with that in Latin America. Doing business in
Asia means fewer language barriers and potential
conflicts due to similar social and cultural back-
grounds. Besides, delivery of domestically procured
equipment and raw materials is much faster, facili-
tating better time performance.

3) Chinese contractors perform significantly better in
large-scale projects in contrast with small-sized pro-
jects. The reason lies in not only Chinese contrac-
tors’ technical proficiency in delivering large-scale
projects but also the fact that the output of large-
scale projects produced by management activities
per unit input of manpower, materials, equipment
and money is beyond comparison of small-sized
projects.
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4) Chinese contractors achieve significantly better
time performance in power projects in contrast
with general projects and transportation projects.
One contributing cause is the wealth of Chinese
contractors” experience and technologies inherited
from previous power projects. Another is that the
long contract duration of power projects can ac-
commodate the project team with enough time for
multiple participants to adapt to one another in
management style and communication patterns at
early stage, thus establishing an integral coordina-
tion mechanism based on trust during the rest of
time.

5) The results of focus group interviews illustrate that
the root causes of international construction delays
can be categorized into two types: management-
related factors (interface, human resources, design
and procurement) and environment-related factors
(cultural, social, natural, technical and legal). Both
deficiency in internal management and inadapta-
tion to external environments have become major
constraints for international contractors to improve
time performance.

6) On the basis of above insights, strategies to improve
international project time performance include:
conducting in-depth pre-investigations, involving
international firms and professionals, encourag-
ing cross-cultural dialogues, integrating global re-
sources, establishing long-term global partnership
and valuing timely documenting and assessments.

Theoretical and practical contributions

Based on existing studies and international construction
practice, this study is mapping time performance on in-
ternational project management, project environments
and global partnership by drawing a holistic picture. The
theoretical and practical contributions include:

Firstly, this study identified the distinctive characteris-
tics of three types of projects (late, acceptable, early) clas-
sified according to their time performances, drawing an
overall picture of international project performance and
its association with influential factors. Secondly, this study
compared the project time performances categorized ac-
cording to project location, project designer, project cost
and project type, confirming that international project
time performance is significantly related to the contrac-
tor’s adaptability and the project’s complexity. Thirdly, this
study revealed the root causes of construction delays in
international project delivery, which provides a structured
and in-depth understanding of both internal and external
time performance influential factors. Fourthly, the above
findings provide sound basis for guiding practitioners in
choosing appropriate strategies on management of inter-
national projects to continuously improve project time
performance.

Limitations and future research directions

Despite both important theoretical and practical implica-
tions, there are still some limitations of this study. Firstly,
the samples were all collected from Chinese SOEs, while
the contributions of contractors from other countries.
Secondly, only time performance was taken into consid-
eration in this study. As a matter of fact, indexes, such
as quality, cost and stakeholder satisfaction, should be
introduced in future research to better measure project
success. Further research is also encouraged to explore the
difference of doing business in developed and developing
countries to facilitate a more comprehensive perception of
international project delivery.
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