Use of digital solutions for more effective
and timely management decision-making at
all stages in the life cycle of investment
construction projects
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More effective and timely management
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Unified software product is missing
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What does an ideal investment construction project look like today?
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The involvement of professional experts (individuals) at all stages of a project is still essential to success

Human resources are central to projects, and software solutions are merely a tool
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Key approaches to and opportunities for the use of digital technologies for raising
project efficiency at all stages of the life cycle
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EY’s 2021 study on the outlook for digital technologies in construction

Participants that I 76

need BIM BIM technologies are most needed by BIM training 4,8
) .
3% property developers/technical Servicing and technical support of technologies 52 7,8
3% customers '
, g
. . . BIM implementation 7,3
Engineering companies have the 4,8
greatest interest in software Development of BIM organization standards 37 6,3

BIM/CIM (City Information Modeling)
and construction control technologies

BIM testing and digitization of current projects 35 5,6

will be most needed by government BIM operator services (model monitoring and... 35 6,2
agencies performing oversight and E———
& P . & & BIM/CIM (City Information Modelling) 23 51
expert functions ,
3D construction printers, automated equipment,... 18 3,8
B All participants FM platform (system to manage user inquiries,... 28 54
Project originator/investor BIM 7D (use of a digital twin for all project data,... 23 6,2

B Engineering company
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; |
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I 39
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Construction control technologies (e.g., tablets) 37 7,8
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Sites that need BIM

Unmanned construction machinery, robots
Not tied to a specific site

Most extensive use of BIM for
infrastructure and industrial sites

: |
VR and AR (augmented reality) 20 47
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Information modeling software and BIM processes 47 ,
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How decisions determine the success of a project at various stages in its life cycle

Project life cycle
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project The owner, in one way or another, controls the processes involved at all stages of an investment S 6"‘
roject owner . . . . .
construction project and directly influences its end results and success.
Director How to set up a stable “communication elevator” between a project’s owner and participants - ; b "
If the right approach is found, the latest digital technologies and various combinations thereof are e total number of possible
Management . . .. . . . combinations is infinite.
effective tools for ensuring stable communication and input data for analysis as well as for making
Implementers decisions and achieving a project’s goals
A project’s initial stage has a large
Workers

number of possible outcomes. The
owner is a key factor influencing a
project.
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How to determine the consequences of decisions in advance and make the right decision
EY study on the success of global projects involving changes in the implementation process

A Most successful project
O‘/ Q Expectations in a favorable scenario

> 20% changes in the project

5%-20% changes in the project

Effectiveness

Least successful project
@
. /
@
@

Number of changes in the project >
40% of projects have results that are significantly worse

5% of projects substantially exceed 55% of projects B nyywem cnyyae igni
expectations as a result of effective peannsyeTca B pamKax positive or negative | than planned These 40% have a negative impact on the
decisions expectations company’s margin and could damage its reputation

EY
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Opportunities for software in view of construction resources and technology

Correct planning of resources, costs and time

I T 7T "7 s Ability to calculate changes in work procedures, depending on the
=t ! circumstances

Objective input data for tender and contract procedures

Metrics that matter

Reduction in project duration Labor cost savings Equipment cost savings
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Opportunities for software to create a common data environment

Project engineering (BIM 3D)

Creating the geometry of a facility in space
A three-dimensional model of the facility
created using specialist software and
graphic design tools (designer’s model)

Operation model (BIM 7D)

Information and operational model for
monitoring and maintaining the facility, a
complete virtual passport

A quality model is the core that is filled
with other functions (applications,
software)
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Model work (BIM 3D)

Uploading data on construction products
(structures, parts, materials and
equipment) to the model

Reviewing (identifying issues), updating the
model

IFC support

Functional core
(BIM model master)

A BIM model master is the primary tool for working with investment
construction projects enabling facility management throughout the
life cycle

Common data environment (CDE)

Common source of information for all
project participants

Used for collecting, managing and sharing
information about the project/facility

Timing and planning (BIM 4D)

Information model based on BIM 3D with
construction schedule management
solutions added

The facility's change in time aligned with
project schedule

Budget control and budgeting (BIM
5D)

Information model based on BIM 3D with
work and materials cost estimates added

“As is” model (BIM 6D)

Information model (as is) for acceptance
and commissioning

Created based on earlier models taking
into account all actual changes, as is
documentation, etc.
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Use of BIM technologies in project management

Risk @ Communication
management management

115

o
Schedule a Budget
management w management

Aligning project Using information models to Identifying issues before the start of Collaborative work of separately
implementation schedule with estimate the scope of construction construction placed teams in a common data
0 i i ork and generate a work scope . . . i
vendors’ project delivery plans W g : w p Construction and OHS oversight using environment (CDE)
. " . list for budgeting software (BIM . . . . .
Integrating traditional planning 5D) information modeling and augmented Access to information for all
tools and the BIM model (BIM reality tools participants: communication between
Integrating BIM 4D + 5D schedule . . L i i
4D) grating . u Medeling emarmendics v ek the designer, builders and contractors
and cost oversight tools . . , o .
forecasting and mapping people’s Personnel work monitoring (working
location at each moment in time hours recording) using portable
devices
Model + Time: project Model + Cost: project
BI M implementation schedule BI M implementation cost control,
monitoring and updates, plan-vs- plan-vs-actual analysis, cash

4 D actual analysis, critical path 5 D flows analysis
analysis

Engaging an independent consultant for project management helps manage projects in a much more efficient way, ensure oversight and transparency,

Result _ o . . : _—
achieve financial targets, and mitigate cost overrun, construction term extension and poor work quality risks
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Opportunities for automating change management, based on software solutions

Real-time budget monitoring

Tracking innovation proposals and monitoring their impact
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Payment automation
What is it and what are its advantages?

Payment Application Manged Service (PAMS) is an EY-tested technological solution for
managing complicated invoices efficiently and accurately

Process

A step-by-step effective
process supported by
automation and four levels of
analysis ensures efficient
review and reliable results

People

All results and anomalies

are examined by experts

to resolve any problems

and identify opportunities
for improvement

Technology

Digital automated technology
is used to examine every
invoice, including for any signs

of bribery/ corruption

Corruption

: Machine learning and artificial :
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An EY-designed module is Built-in

used to review documents

based on rules in specific

- documents and between

- documents (2-party, 3-party, -
etc., respectively)

Doc-Intel-SIRE is used to scan, :
digitize and store data from all :
invoices, POs, contracts and
other documents :

intelligence (Al) are used to :

improve data collection and :

recommend CSI coding for
separate elements

Hgl

20%
targeted reduction
in administrative

savings 4-9% of invoice cost:
Failure to comply with contract terms
and conditions: 2-3%

- Bestdeal: 1-3%

dashboards and

* analytics available to users for
analyzing and tracking the
status of key performance

indicators

xpen ..
expenses - More beneficial tax treatment: 1-3%
L J L J
. 100% Managed faster
All invoices are . . :
. - of lines reviewed allowing you to
reviewed within
for accuracy and control payment
10 days .
compliance schedule
L J L J L J

The main reason organizations engage EY is they want us to prevent leaks of
capital expenditures and facility management expenses, which allows them to

focus on their core business

EY



Advantages in detail
Instant improvements in cost, efficiency, accuracy, compliance and analytics

Every invoice is reviewed for accuracy and compliance before payment. Independent review creates a safe
environment without disputes and inaccuracies. Each payment application is subjected to independent review
before its release. Your clients can be fully confident that each payment application is accurate and complete
in accordance with the contract.

Automated digital tools and dedicated technical specialists in the area of immovable property, construction and
compliance review complex contracts and invoices, which makes labor-intensive manual checks and some
rejected invoice review operations unnecessary. You can be in control of your payment schedule and expect
higher cash flows, trust and accurate reporting. This helps effectively eliminate any problems with payments off
the table.

©) Lower cost

Exposure to non-compliance, fraud and overpayment is 1-3% lower. Administrative expenses are reduced by
20% and more. No initial expenditures are required, while lower operational costs help businesses save
without investment. The best deal, benchmarking and tax savings can increase overall savings to 9% of the
total bill.

T + l Risk control

EY's reputation rests on risk and control. This is encoded in our DNA. All invoices are reviewed for corruption
and other risks. Invoices can be reviewed for compliance with key performance indicators that have an effect
on prices and terms. We review SLA and KPI compliance with contracts and perform all audit-related reviews
related to AP and AR.

Business
analytics

2N

All your invoices are managed in one place regardless of formats. After collecting data for 3-6 months, a single
monitoring dashboard and reports are available for advanced analytics, business analytics and benchmarking
based on your invoices.

Increased accuracy thank to
independent review

It takes 10 or fewer days to
review invoices.

Administration savings of up to
20% and more are aimed at
reducing invoice management
costs by 9%.

Preliminary audit of each line for
compliance and risks.

Information dashboards and
analytics to help you manage
your business

EY



Opportunities for software to generate online project status reports for top
management

General relevant information Benchmarking value against historical data

Project Status Report Budget Snapshot
Comparison

896.68M : ooo ‘ ‘ i ‘ '
620.89M 69.72% S8
o -a9o-s;M v ’-“,”;- . Revsod Budget 1 Date . " eie
B - 3.48 0.00% 0.00 62.30% 9.04M 27.17% 12.94M

6.16M 99.31%
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Conclusion

Conclusions
Lack of a single software solution for all .
problems facing an investor/owner Intera ction
Software development orders depend on
experts and specific projects’ conditions et Planning
Knowledge of modern software allows builders
to enter required parameters and obtain the Ideas and indicators
expected result
All project participants must possess the Experience
required qualifications and work in an up-to-date
common data environment Analysis

Information systems currently used by the
company impose restrictions on the use of other
software products

Software capability
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EY exists to build a better working world, helping to create
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