HIGH K NAZARBAYEV
TECH XX UNIVERSITY

Recombinant Innovation in
the Technological Startup

Ecosystem: A Case Study on
High Tech XXI

CAPSTONE PROJECT

Supervisor: Aida Ualiyeva
Dr. Mariza Tsakalerou, Aizhan Umerbayeva
Associate Professor Gaini Khassenova

Sayazhan Assainova
Yevgeniy Lukhmanov

April, 2024



Meet Our Team

Our team members have different backgrounds and work experience in a
variety of fields. This helped us to look at the company's problem
holistically, taking into account different perspectives.

Sayazhan

Ualiyeva Assainova

Aizhan ‘ Gaini
Umerbayeva Yevgeniy Khassenova
Lukhmanov



https://www.canva.com/design/DAGCSuNZA7I/upmVdJLfKSBoH9ZXxunwZg/edit

Agenda

01 02 03 04
Introduction High Tech XXI Literature Research
review approach

Results Recommendations Conclusion Reference list



Tech Startups Statistics

90%o of startups fail
within the first 5 years

0 100 %

(Source CB Insights. (n.d.). Startup failure post-mortems: Top reasons startups fail.
https://www.cbinsights.com/research/startup-failure-post-mortem/)
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Research Aim
and Objectives

@ © &

Analyze the innovation dynamics
of High Tech XX| within the startup
ecosystem.

Examine internal and external
factors shaping High Tech XXI's
ecosystem.

Assess the company's innovation
system using a maturity model.

Develop a causal loop diagram
illustrating factors influencing
Innovation.

Evaluate factors driving employee
motivation and engagement.



Company Overview

e High Tech XXI is a local startup specializing
in automated monitoring systems for
buildings;

HIGH =,
TECH XXI

e Strategic alliance with Italian company
facilitated adaptation of European
technologies, leading to certified and
localized products;

2 \%€\. °  °* The company use recombinant innovation

| Z @’ P\ process, combining existing knowledge or
existing technologies to create new
products.

e Core services include geotechnical
products, hardware/software complexes

like "AMS HT" and in-house calibration and
verification.



Products

Digital interconnection module

Hydraulic load cell Soil pressure sensor



Innovation occurs when a company has
capabilities to innovate (Bai et al., 2016)



Literature review results

Managerial factors
(Hansen and Pihl-Thingvad, 2019;
Frishammar et al., 2012)

« Management and leadership style

« Corporate strategy Innovation performance

(Lo, 2021)

- Input indicators: employee
creativity, engagement rate,

Internal Organizational Factors impact, ideas and knowledge
(Rahman et al.; Lo, 2021; Lam et / \
al., 2021) Innovation capability - Qutput indicators: quality of

(Gault, 2018; Kahn, 2018) ideas, Return on Investment

« Individual activity

. Work climate = + Product
. Resource management * Process
. Access to technology + Organizational
Knowledge management \ Marketing / ;ompgny performgnce
. Collaborative network (Rajapathirana and Hui, 2018)
- Financial (e.g. profitability)
+ Production (e.g. costs)
External factors < - Market (e.g. customer
(Zeng et al., 2010; Talmar et al., 2020) satisfaction)

- Collaborations with organizations
- Academic partnership

« Customers

- External knowledge



Research ldentified problem of
gaps the company

How does the recombinant innovation ecosystem of
technological startups, exemplified by High Tech XXI,
operate within the context of Kazakhstan,
and what factors influence its effectiveness?
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Research Approach

Qualitative

Semi-structured

interviews
Open-ended 0~o Causal Loop Diagram
guestions f@ﬂ Q P :
Maturity Assessment
"IIL:I‘
Quantitative |g- 72
Manager Employee Motivation Factors

assessment survey

Employee
motivation survey
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/
Aartici

Data Collection

: Inter
pant Company Job Title Expertise / Role Intervu;\i/vm/SSurvey view Survey
RoK IT Architect Standardization, External factors:
1 Ministry of construction industry, government regulations ¢
Energy startups
.. Develqpmer]thof Externdal factors:fbenefits
2 slana- Head of Technopark cooperation with NU, and support from
Technopark P startups support Technopark ¢
_ , Construction industry, External factors:
3 Technical Director supplier & customer partnerships, suppliers V ¢
, _ relations, engineering Internal factors: maturity
4 Executive Director solutions assessment, motivation ¢ ¢
5 High Tech Senior Engineers Construction industry, Internal factors:
6 XXI (4 individuals) engineering solutions, employee motivation J
7 installation &
3 ) maintenance of AMS
Technicians
b (3 individuals) v/
11

Table 1. Summary of interview and survey participants
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/ Data Analysis

Employee Motivation
Factors

Causal Loop Diagram Maturity Assessment

éphase 1: Factor aggregation ESurvey with Technical Director: : EAnalytic Hierarchy Process
(23 from literature review & 15 | jassessment based on six =
ifrom interviews). . idimensions. . iFive motivation factors

. P . lidentified through literature
:Phase 2: Structural analysisto i ilnsightsinto currentstateof i ireview:

quantify the relationships. . iinnovation management .| * Financial reward

. ipractices. : i * Promotion

Phase 384: Development of | | . i * Recognition

initial CLD and further re- . i * Avoidance

iiteration. i i e Social (Peer pressure)

* * * * * *
NN S 000 NG 000 PN O
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



Dynamics of Innovation Ecosystem

Stakeholders Considered:
— High Tech XXI management

30. Talent
Development

5. Supportive work climate +

+

tisfaction

+ 25. Employee sa

18. Employee turnover
rate

for creativity

+ +
— High Tech XXI| employees
' i ]
Pericimeace 27. Size of dedicated
— Local partners R&D budget
. + \' + _ _ 6. Encouragement of individual
— |nternational partners N i S innovative activities
capital and angel investments +
— NU and its Technopark . ) *
. 9. Collaboration with
1. Entrepreneurial mindset 2. Clarity of corporate universf;ieﬂs? 3?:3;:“““
—_— G Ove rn m e nt of the founder innovation strategy
+
+
12. Availability of government
% C u Sto m e rS Qra;'otfr’ ;‘;135:‘?2?95 . Engagae"n;eer:d\ﬂts:;:sustomers +
+
& wr - 16. Availabil!ty of skilled
31. Profitabili ty 14. %;_ragistgrggt::;:ehﬂcttﬁgical ZS.égl:;t.lli:Léous workforgil:; I|(|:|1srele\.rar|t
] region
Processes Considered: - \
_l_
+ -
— Internal to the company ‘ '
+
E t | t th & —— 3. Effectiveness of
—> gk o et Ideation Processes -
Xternail to tne company etworks 35 Custormer
. . 24. Market attractiveness Feedback
— Products and service improvements ) : S
s . . 23. Customization of
P e rfO rmance In d | CatO I'S 20, Witensity of competition sensor solutions for
in the geotechnical sensor specific client requirements

farket 21. Collaboration with

Local Suppliers

26. Economies ot

Causal Loop Diagram:
— 703 pairwise comparisons for MICMAC
— 36 elements and processes

— 64 strong direct casual relationships

— 413 causal loops

+

4. Market Share

+

19. Intellectual =+

Property Protection

22. Collaboration

with International
Manufacturers

+
+

i +

8. Know-how
33. Customer Satisfaction
+

+ +]

32. Product/Service Quality

34. Product & Service
Innovations
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Talent

. 30. Talent

Development

Loop :

29. Fina nCial 15. Access to venture 2. Clarity of corporate .
Performan capital and angel investments innovation strategy 28. Continuous
SHOTHEnEs + Learning
+
* +
1. Entrepreneurial mindset +

of the founder

M 3. Effectiveness of
Ideation Processes

35. Customer + +
Feedback

31. Profitability

+ 1. Engagement with customers

+ and end-users i
8. Know-how
+ 13. Responsiveness to
+ market trends and demands
L] . +
26. Economies 21. Co"aboratlo,n with 33. Customer Satisfaction
Of Scale Local Suppllers + 23. Customization of B
+ sensor solutions for
specific client requirements
+
- + -
32. Product/Service Quality
34. Product & Service
+ Innovations
19. Intellectual B
Property Protection
+ +

22. Collaboration
with International
Manufacturers



Role of
Market
Share

+ 30. Talent
Development
+
1 1 2. Clarity of ate .
gg'fF'"a"‘"a' capitl o sl Invastments nnovation strategy 28. Continuous
erformance -+ Learning
+ + +
1. Entrepreneurial mindset +

of the founder

M 3. Effectiveness of
Ideation Processes

35. Customer

Feedback * +
31. Profitability -
IS 11. Engagement with customers
+ and end-users +
8. Know-how
+ 13. Responsiveness to
ok market trends and demands
+
. 21. Collaboration with N
26. Economies " supp"ers 33. Customer Satisfaction X 23. Customization of 3
Of Scale sensor solutions for
9r specific client requirements
+
+ + 1
32. Product/Service Quality
34. Product & Service
4. Market Share = Innovations
19. Intellectual *
Property Protection N

-+

22. Collaboration
with International
Manufacturers
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Assessment using a Maturity Model

[ Strategy ] Alignment Clarity Flexibility
Formality and . Information
Process . Ownership .
documentation sharing
[Performa}nceJ Crlt.erl‘a fing Structure Accountability
evaluation timing
Peoble Leadership and Involvement and Training and Innovation culture
P team structure commitment development and rewards

[ Portfolio J

Alignment and

Allocation and

management prioritization portfolio balance
[ Market ] Integration and Competitive L
- . Testing rigor
research Proactivity analysis




100 %

B Portfolio Management &
Market Research

Room for Improvement:

Innovative culture

A

Engagement
‘ Learning

* 7

People

Assessment using a Maturity Model

92 7

B Strategy & Processes

Room for Improvement:
Continuous data collection
Quality control team

68 O/O jal audit

Performance Evaluation "



40%

30%

20%

AHP weight

10%

0%

Employee Motivating Factors

Main driver

i I

—. Risk of False Consensus bias

Salary & Career & Recognition Fear of
Bonuses Promotion Punishment
Executives ® Engineers B [echnicians

— Priority of management: career
— Priority of employees: finances

Peer Pressure
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[ Entry-Level

|

Career Path

)

:

Trainees

|

\.

Recent
graduates

J

/"

.

Gaining
hands-on
experience

~N

:

Jun. Technicians

|

/

Entry-level
employees

{ Mid-Level

|

)

:

Sr. Technicians

|

Sufficient
experience

.
/'

.

On-the-job
training and
mentorship

J
\

J

\. J
4 )

More complex
projects and
responsibilities

:

Project Mgmt ]

|

. /

\

Experienced
staff

J

/’

.

Overseeing
the execution
of projects

~N

{ Leadership ]

v

Dept Heads

|

J

.

Exceptional
performers

J

/"

.

Leading teams;
Driving
iInnovations

~N

Y

Executives

|

J

Strong
leadership
. /
[ N
Shaping
company’s
direction
\. J
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Mentorship Program

—{ Pairing Mentors and Mentees ]—[

Structured W
Mentorship J

-

Regular Check-Ins

~

Guidance, support, and
career advice

1

-

Technical Training

Progress, challenges, and
career development goals

N

AN

development

Skill W
)

Soft Skills Development

Goal Setting

Planning

Networking W

Career Path Guidance

Hardware, software, project
management

Communication, teamwork,
problem-solving

AN

Personalized development
plans to achieve

Internal Networking

|
|
{ Career J
|

opportunities

External Networking

Informed decisions about
their professional growth

AN

Introductions to key
stakeholders

Industry events,

conferences, and workshops

|
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Performance-based Incentive Program

Achievement-Based

Sales Commission

|

Project Completion

Individual Performance
Bonuses

Team Performance

Stock Options or Equity
Grants

Rewards Quality and Efficiency

Performance-Based Stock

Long-Term Incentives Grants

Employee of the
Month/Quarter

Opportunities

Customer Referral
Bonuses

Recognition Programs

Customer Satisfaction Customer Satisfaction

Innovation

|
|
|
|
|
|

Incentives Surveys

CEUIIIES o Professional Certification

Incentives

) ) ) ) 'SR ) "R

|
|
|
|
|
1

1
1
Career Advancement } __(
1
1
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Knowledge Database Design

Knowledge workers
view

Knowledge Presentation Layer

Knowledge Source Layer

Knowledge
capture

Knowledge Processing Layer

External Web
Sources Repository

Data Source Layer

Communication, collaboration, sharing

Knowledge Portal

Knowledge
Repository
Knowledge Knowledge
codification storage
E-mail Text Documented
Repository Repository Cases

Knowledge workers

view

Knowledge
retrieval

Project Domain

Database Repository
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Conclusion

RQ (part 1). How does the recombinant innovation ecosystem of technological
startups, exemplified by High Tech XXI, operate within the context of Kazakhstan ?

Semi-structured interviews

role of a hub for creativity

Literature review

Externally, government incentives,
partnerships help quickly adapt to

Causal loop diagram changing market trends



Conclusion

RQ (part 2). What factors influence its effectiveness ?

Semi-structured interviews

with manager and employee Talent development
surveys

Effective ideation

Causal loop diagram process

Culture of innovation
Maturity model

Continuous learning
AHP analysis of motivational
factors




Conclusion

Four months of close cooperation with the company:

-

Sg :
Applying management and Main innovation Real-world challenges of the
engineering knowledge processes of the company company

2= 3 +
\He

A
Innovation ecosystem of
technological startups

+

Networking skills
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