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Executive Summary

This Strategic Plan defines how Environmental Engineering (EE) higher education in Uzbekistan
will be modernised. It aligns national education with the EU Green Deal and the Bologna Process (EQF
Level 7). The plan was developed within the GREENDT Erasmus+ CBHE project. It also supports
Uzbekistan’s Green Economy Strategy (2019-2030) and the UN Sustainable Development Goals.

The strategy is based on strong evidence. It draws on a SWOT analysis and a survey of 1,907
stakeholders, including students and industry representatives. Based on this analysis, five strategic
pillars have been defined:

1. Academic Excellence — Aligning EE curricula with international standards and EQF Level 7

requirements.

2. Digital Integration — Using loT, GIS, and Al in environmental monitoring and resource

management education.

3. Infrastructure development - Development of standards for Environmental Engineering

Laboratories (EE-Labs) and the establishment of modern EE-Labs at KIUT, CAGU, FerPI,

AndMlI, and JizPlI.
4. Capacity Building — Strengthening academic staff through international cooperation and
modern teaching methods such as Problem-Based Learning.
5. Industry—Academia Synergy — Developing dual education, internships, and joint research
with industry.
The GREENDT project acts as the main driver of this transformation. It shifts EE education from
a descriptive model to a competency-based system. This Strategic Plan defines a clear roadmap and
key performance indicators (KPIs). These tools will allow progress to be monitored and will support the
long-term sustainability of the green transition in Uzbekistan’s higher education system.

Co-funded by
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1. Introduction

In the 21st century, global environmental challenges—including climate change, biodiversity loss,
and resource depletion—stand as critical threats to human development. In this context, Environmental
Engineering (EE) is pivotal for ensuring sustainable development and maintaining ecological balance
through innovative technological solutions.

The Republic of Uzbekistan has committed to a "green" economy transition for the period 2019—
2030, prioritizing environmental protection and the modernization of ecological education. However, a
significant gap remains between current academic outputs and the evolving demands of the global green
economy. Existing challenges include a lack of alignment with international educational standards,
insufficient industry integration, and outdated laboratory infrastructures.

To address these gaps, this Strategic Plan provides a roadmap for modernizing EE higher
education in Uzbekistan. Unlike previous descriptive approaches, this plan operationalizes the transition
by focusing on the following core objectives:

e Global Alignment: Integrating European Qualification Framework (EQF) Level 7 and
Bologna Process standards into the national curricula to ensure international recognition and
mobility.

o Empirical Foundation: Utilizing SWOT analysis and large-scale stakeholder surveys (1,800+
participants) to identify specific regional and industrial needs.

o Digital Transformation: Embedding "Green & Digital" competencies, such as loT, GIS, and Al
into environmental monitoring and engineering education.

e Strategic Monitoring: Implementing a robust Key Performance Indicator (KPI) system to
track the modernization of laboratories, faculty capacity building, and industry-academia
synergy.

By leveraging the framework of the GREENDT project, this document serves as a strategic
platform to transform environmental engineering from a theoretical discipline into a key driver of national
sustainable development and innovation.

1.1. Relevance of the strategic plan

The relevance of this Strategic Plan is driven by the urgent need to align Uzbekistan’s Higher
Education (HE) with the technical requirements of the European Green Deal and the UN Sustainable
Development Goals (SDGs). While national policies (2019—-2030 Green Economy Strategy) provide
the legal framework, this plan operationalizes the transition through the GREENDT project by
addressing the following critical drivers:

¢ Bridging the Skills Gap: There is a mismatch between traditional engineering curricula and
the modern labor market. This plan focuses on creating Targeted Competencies in loT-based
environmental monitoring, GIS mapping, and circular economy principles.

o EQF Level 7 Standardization: For the first time, this plan seeks to align Environmental
Engineering (EE) curricula with the European Qualification Framework (EQF), ensuring that
Uzbek graduates are globally competitive and eligible for international accreditation.

¢ Industry-Led Modernization: Moving beyond theoretical knowledge, the relevance lies in
creating a "Triple Helix" model (University-Industry-Government). This ensures that laboratory
upgrades at partner universities (KIUT, FSTU, ASTI, JizPI, CAGU) directly serve the needs of
industrial waste management and energy efficiency.

o Digital Transformation: The plan prioritizes “Smart Environmental Engineering”. By integrating
Al and smart monitoring systems into the syllabus, it prepares personnel for the 4th Industrial
Revolution (Industry 4.0) within the environmental sector.

o Sustainability and Institutionalization: Unlike general policy papers, this plan establishes a
KPI-based monitoring framework. This ensures that the modernization of EE education is not
a one-time activity but a sustained institutional process beyond the GREENDT project lifecycle.

1.2. Goals and objectives

The primary goal of this Strategic Plan is to transition Environmental Engineering (EE) education
in Uzbekistan from a traditional model to a competency-based, internationally recognized system.
This transformation is centered on aligning master's programs with EQF Level 7 standards and the
Bologna Process to support the national "Green Economy" transition by 2030.

To achieve this, the following Strategic Pillars have been identified:

Co-funded by
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o Pillar 1: Academic Modernization & EQF Alignment
» Redesigning curricula to meet EQF Level 7 descriptors (Knowledge, Skills, and
Responsibility/Autonomy).
= Standardizing ECTS (European Credit Transfer System) to facilitate international student
and staff mobility.
¢ Pillar 2: Digital & Green Innovation
= Full integration of "Industry 4.0" tools: IoT for air/water monitoring, GIS for land
degradation analysis, and Al for environmental forecasting.
= Transitioning from theoretical learning to Problem-Based Learning (PBL) using digital
simulations
e Pillar 3: Dual Integration (Higher Education-Industry Partnership)
= Curriculum Alignment: Adapting Environmental Engineering study programs through
the systematic integration of industry-oriented modules and the institutionalization of
structured university—industry cooperation mechanisms.
= Establishment of EE-Labs: Establishing advanced Environmental Engineering
Laboratories (EE-Labs) at KIUT, FerPl, AndMI, JizPl, and CAGU, designed to function as
applied research platforms and scientific and technical testing facilities supporting
education, innovation, and industrial collaboration.
e Pillar 4: Internationalization and Quality Assurance (QA)
» Preparing for international accreditation (e.g., ASIIN or ENAEE) to ensure the global
competitiveness of graduates.
= Enhancing faculty capacity through GREENDT-led international training missions.
Strategic Significance for Stakeholders:
e For Higher Education Institutions: A clear roadmap for infrastructure upgrades and
curriculum internationalization.
o For Industry: Access to a workforce ready to implement ISO 14001 standards and energy-
efficient technologies.
e For Government: A reliable mechanism to track progress toward the Sustainable Development
Goals (SDGs) through a dedicated KPI Monitoring Framework.

1.3. Basic Methodology (SWOT, analytical approaches)

To ensure the Strategic Plan is evidence-based and aligned with international standards, a multi-
stage systemic approach was adopted. The methodology moves beyond formal compliance to provide
a deep analysis of the Environmental Engineering (EE) landscape in Uzbekistan.

1.3.1. Advanced SWOT Analysis

Rather than a simple list, the SWOT framework was used to cross-analyze internal capacities
against external global trends:

o Strengths & Weaknesses: Evaluated the current academic staff potential and laboratory
infrastructure at KIUT, FSTU, ASTI, JizPI, and CAGU.

o Opportunities & Threats: Focused on the integration of the European Green Deal and the
risks of "brain drain" or technological lag.

o Operational Outcome: This analysis directly informed the "Pillars of Strategy," ensuring that
weaknesses (like outdated labs) are addressed through targeted GREENDT funding.

1.3.2. Evidence-Based Survey and Data Triangulation

The plan is backed by a large-scale empirical study (1,907 respondents):

e Addressing Survey Bias: Although the number of students (1,834) significantly outweighs
industry representatives (73), a Weighted Statistical Analysis was applied. This ensures that
industry requirements for specific digital skills (IoT, GIS) were given equal strategic weight to
student feedback.

e Tools: Data was processed using descriptive statistics to identify the "Competency Gap"
between classroom theory and workplace reality.

Co-funded by
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1.3.3. International Benchmarking and EQF Alignment

o EU Best Practices: Current Uzbek EE curricula were benchmarked against universities in
Portugal, Spain, and Greece.

e Gap Analysis: This process identified the specific missing elements required to meet
European Qualification Framework (EQF) Level 7 standards, particularly in terms of
"Autonomy and Responsibility" learning outcomes.

1.3.4. Strategic KPI Design Logic

The Key Performance Indicators (KPIs) were selected based on their ability to measure long-term
sustainability, not just short-term outputs:
e Process KPIs: e.g., "Integration of Al-based monitoring modules into 5 core syllabi by 2027."
¢ Impact KPIs: e.g., "40% increase in graduate employability in “Green Economy” sectors by
2030."
o Selection Logic: Indicators were validated through stakeholder workshops to ensure they are
SMART (Specific, Measurable, Achievable, Relevant, and Time-bound).

2. Global and national trends in environmental engineering education

2.1. International experience: European Union and Asian countries

Global environmental engineering (EE) education is no longer just about ecology; it is a
convergence of "Green" and "Digital" transitions. Our benchmarking analysis focuses on how European
models can be institutionalized within the Uzbek higher education system, specifically under the
GREENDT project framework.

1. The European Union Model: Harmonization with EQF and PBL

The EU approach, driven by the European Green Deal (2019), offers a blueprint for modernizing
EE through:

o Competency-Based Curricula (EQF Level 7): European master’'s programs are structured
around defined learning outcomes: Knowledge, Skills, and Responsibility.
= Adaptation for Uzbekistan: This report proposes a shift from the traditional "subject-
heavy" model to a "competency-heavy" model, aligning with the Bologna Process to
ensure ECTS compatibility and diploma recognition.
e Problem-Based Learning (PBL) & Digital Twins: Leading institutions like Tampere
University and Delft University of Technology use PBL to solve real-world industrial crises.
=  Adaptation for Uzbekistan: We aim to integrate GIS and loT-based monitoring into the
Environmental Engineering Labs (EE-Labs) at KIUT, CAGU, FSTU, ASTI and JizPI,
allowing students to simulate water scarcity or air pollution scenarios using real-time
data.

2. Strategic Focus Areas for Integration:

Based on the experience of our GREENDT partners (e.g., Universidade de Aveiro, Universidad
de Vigo, Viana do Castelo), the following modules are identified as high priority for the new Uzbek EE
master’s programs:

Table 1: Integration of EU Best Practices into Uzbekistan’s EE Programs

EU Best ATy .

Practice Planned Application in Uzbekistan Expected Impact
25% increase in

Integrated into "Waste Management" syllabi | recycling-related
research projects

Circular  Economy
Modules

New  elective courses on  "Smart Training of "Industry 4.0"

Industrial loT & Al £ ironmental Monitoring” ready specialists
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Mandatory Industry = Dual education agreements with local Direct : graduate
: : . placement in green
Internships industrial clusters sectors

3. Shift toward "Green Skills" and Autonomy:

Unlike the current descriptive education in Uzbekistan, the EU model emphasizes Student
Autonomy. This means the new strategic plan focuses on developing the student's ability to manage
complex environmental projects independently—a key requirement of the European Qualification
Framework (EQF).

2.2. Asian Experience: Technological Leap and Eco-Innovation

Asian eco-innovation models provide a strategic benchmark for integrating high-tech solutions
into Environmental Engineering (EE) education. Their model of "Industry-Academic Clusters” is
highly relevant for the development of modern EE curricula in Uzbekistan.

A. Digital Environmental Monitoring Systems
This approach focuses on the digitalization of environmental protection through:

e Smart Monitoring Infrastructure: Integration of loT-based sensors, drone technology, and Al
for real-time air and water quality assessment.

e Application for Uzbekistan: The GREENDT project aims to adopt this by creating
Environmental Engineering Labs (EE-Labs) at KIUT, CAGU, FSTU, ASTI, and JizPI, moving
away from manual sampling to digital, continuous monitoring education.

o Waste-to-Energy (WtE) Modules: Advanced master's modules focus on circular economy
technologies, supported by major regional R&D centers.

B. Circular Economy and Smart City Concepts
This regional experience emphasizes the systemic integration of engineering with urban planning:

e Sustainable Waste Management: Integration of advanced industrial waste processing
technologies into the curricula to handle increasing urban waste.

¢ Smart City Framework: A multidisciplinary approach where EE, Information Technology, and
Economics converge to solve environmental issues.

o Adaptation Logic: Our strategic plan prioritizes training specialists in GIS mapping for urban
environmental management in Uzbekistan’s rapidly developing cities.

C. Comparative Value for the GREENDT Strategic Plan

The Asian experience underscores that EE education is most effective when it is Industry-
Integrated. Therefore, this strategic plan proposes:

1. Collaborative R&D Centers: Establishing joint research platforms with local clusters (e.g., the
chemical industry in Jizzakh and Tashkent) based on successful regional models.

2. Digital Twins in Education: Using simulation technologies to teach students how to manage
environmental crises in a virtual environment before applying them to real-world scenarios.

2.3. Adaptation opportunities for Uzbekistan

The transition of Environmental Engineering (EE) education in Uzbekistan is moving from a
general ecological approach toward a specialized, technology-driven engineering model.

Co-funded by
the European Union 10 |28
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Table 2: Evolution of EE Education and Transition to EQF Standards

Strategic Challenges
Phase Years Key Substance & GREENDT
Intervention

Lack of engineering focus;
purely theoretical
knowledge.

Initial Phase 1990-2005 General Biology &
Ecology
. Emergence of EE as an
Specialization 2006-2015 Introduct_|on GiflEl= independent field; lack of
subjects . .
international standards.

Adoption of the "Green
Modernization 2016-2020 Policy-driven reforms | Economy" Strategy; limited
lab infrastructure.

GREENDT Intervention:
Competency-based | Aligning  with  Bologna
(EQF 7) standards, implementing

PBL, and loT-based labs.

Strategic Leap 2021-2030

Critical Analysis of Current Gaps:
As shown in Table 2, the "Strategic Leap" phase faces three systemic bottlenecks that this plan
aims to resolve:
¢ Infrastructure Gaps: With over 40% of laboratory facilities being obsolete, the GREENDT
project aims to bridge this gap by setting up state-of-the-art environmental engineering labs
across partner universities, including KIUT, FSTU, ASTI, JizPI, and CAGU.
e Curricular Lag: Current programs under-represent critical topics like Carbon Neutrality and
Circular Economy.
e Skill Mismatch: While 53.7% of students show a high interest in pursuing a Master's degree,
58.9% of industry leaders report a critical shortage of specialists capable of managing modern
waste treatment systems.

2.4. Strategic integration with green economy goals

Uzbekistan’s "Environmental Protection Concept 2030" requires a new generation of engineers.
This Strategic Plan prioritizes three high-impact sectors:

1. Industrial Decarbonization: Addressing pollution from the 12 largest thermal power plants and
36 cement plants through the teaching of Emission Control Technologies.

2. Circular Waste Management: With 115 million tons of waste generated annually (15-20%
toxic), the strategy introduces specialized modules on Toxic Waste Neutralization and
Resource Recovery.

3. Climate Adaptation (Water-Energy Nexus): Focused on the Aral Sea crisis and water
scarcity, the plan integrates GIS-based water resource management to train specialists who
can design resilient irrigation and desalination systems.

3. SWOT analysis: State of Environmental Engineering Higher Education in Uzbekistan

The development of environmental engineering (EE) education in Uzbekistan is grounded in an
evidence-based approach. This SWOT analysis integrates data from comprehensive surveys involving
1,834 students and academic staff and 73 industry representatives, alongside expert interviews
conducted within the GREENDT project framework.

The following matrix moves beyond a descriptive list, providing a strategic evaluation of how
Uzbekistan’s internal capacities can be aligned with global green transitions to achieve EQF Level 7
standards.

Co-funded by
the European Union 1128
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Table 3: Current state and prospects for the development of environmental engineering
education in Uzbekistan: SWOT analysis

3.1. Strengths

The following internal advantages provide a
solid foundation for the modernization of
Environmental Engineering (EE) education:

o High  Environmental Literacy and
Awareness: Survey results indicate that 72.7%
of respondents are well-versed in national
environmental laws. This high baseline of
awareness ensures that new curricula will be
met with a receptive and informed academic
audience.

o Robust Policy Framework: The "Green
Economy Strategy 2019-2030" and the
"Environmental Protection Concept 2030"
provide the necessary legal mandate. This
alignment ensures the institutional sustainability
of the GREENDT project outcomes within
national priorities.

e Established Academic Infrastructure: With
over 10 Higher Education Institutions (HEls)
already offering EE programs, the project
does not start from zero. Instead, it focuses
on upgrading existing bachelor's and
master’s programs to meet EQF Level 7
standards.

o Strong Student Demand: The fact that
53.7% of students aspire to pursue a Master’s
degree confirms a sustainable "pipeline" of
talent, justifying the investment in advanced
laboratory equipment and internationalized
curricula.

o Strategic  International  Partnerships:
Ongoing cooperation with Erasmus+ and
GREENDT partners acts as a catalyst,
providing the technical expertise (PBL, loT,
GIS) that currently lacks in the local system.
Analytical Interpretation of Strengths: These
strengths indicate that Uzbekistan possesses
the political will and human interest necessary for
a green transition. However, the analysis
shows that these strengths are currently
"theoretical.” The strategic goal of this plan is
to transform this high awareness and
motivation into applied technical competencies
through modern infrastructure and industry-
aligned syllabi.

Co-funded by
the European Union

3.2. Weaknesses

Despite the strong motivation and policy
support, several systemic bottlenecks hinder
the  modernization of  Environmental
Engineering (EE) education in Uzbekistan:

° Theory-Practice Mismatch: Current
curricula are overly descriptive and lack
practical application. The survey confirms a
significant gap in "Applied Engineering,"
where students receive insufficient hands-on
experience in real-world industrial scenarios.

o Infrastructure Deficit: A critical
weakness is the state of laboratories; over
40% of the existing technical equipment is
obsolete. This prevents the teaching of
modern "Green & Digital" competencies such
as real-time air quality sensors or advanced
waste-to-energy simulations.

° Financial Constraints: The high cost
of postgraduate education combined with
limited research grants reduces the
accessibility of Master's programs. This
financial barrier risks losing potential talent to
other, less expensive disciplines.

° Regulatory Non-Compliance in
Industry: Many industrial enterprises do not
fully adhere to international environmental
safety standards (e.g., 1ISO 14001). This
creates a weak "Professional Ecosystem"
where students cannot find high-standard
internship placements.

° Human Capital Shortage: While
interest is high, there is a measurable
shortage of PhD-level experts and professors
specialized in niche areas like Industrial
Ecology or Smart Monitoring.

Analytical Interpretation of Weaknesses:
The analysis of these weaknesses reveals a
"Structural Lag." Even if students are highly
motivated (Strength), the outdated
infrastructure (40% lag) and theoretical nature
of the programs act as a "glass ceiling."
Therefore, the GREENDT strategy must
prioritize two things:

1. The physical modernization of labs (to

solve the infrastructure deficit).

2. The retraining of faculty (to bridge the

human capital gap).
Without these interventions, the national
"Green Economy" goals will remain
unattainable due to a lack of technically
capable personnel.
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3.3. Opportunities

3.4. Threats

The external environment presents a unique
window of opportunity for the rapid
modernization of EE education in Uzbekistan:

o Strong Demand for International
Collaboration: Survey data shows that 59.2% of
respondents prioritize developing Master’s
programs in partnership with the European
Union. This provides a high level of
institutional "buy-in" for the GREENDT
project’s objectives.

o Alignment with Global Green Trends: The
global shift toward the "Green Deal" and
Carbon Neutrality allows Uzbekistan to
leapfrog traditional engineering models by
adopting ready-made EU modules on
Renewable Energy and Circular Economy.

o Access to International Funding &
Infrastructure: Programs like Erasmus+, Horizon
Europe, and GREENDT provide the rare
opportunity to finance the modernization of
laboratories, bridging the 40% infrastructure
gap identified earlier.

o Urgent Industry Demand: 58.9% of
manufacturing enterprises report an immediate
need for specialists in waste management and
digital monitoring. This ensures that graduates
will have high employability, supporting the
sustainability of the program.

e National Green Transition: Large-scale state
projects in water efficiency and environmental
protection create a favorable market for
specialized engineering services, positioning
the Higher Education Institutions (HEls) as key
drivers of national economic growth.

° Analytical Interpretation of Opportunities:
The data suggests a rare alignment between
student aspirations (59.2%) and industry needs
(58.9%). This "double-demand"” means that the
transition to EQF Level 7 is not just an
academic requirement, but a socio-economic
necessity. The GREENDT project acts as the
primary vehicle to transform these external
opportunities into internal institutional
capacity.

To ensure long-term success, the strategic
plan must also mitigate external risks:

° Slow Industrial Adaptation: While
58.9% of industry needs specialists, the
actual adoption of high-tech environmental
standards (ISO 14001) in smaller enterprises

may be slow, potentially delaying the
implementation of "Dual Education.”
° "Brain Drain” Risk: Without

competitive local salaries in the green sector,
highly trained specialists (EQF Level 7
graduates) may seek opportunities abroad,
weakening the national impact.

° Technological Lag: The rapid pace

of global innovation in loT and Al requires
continuous updates to the curriculum;
otherwise, the newly created labs may
become obsolete within 57 years.
Strategic Synthesis (TOWS): By cross-
analyzing these factors, the strategy moves
from Weakness-Opportunity (W-O) to
Strength-Opportunity (S-0). Specifically, we
will use International Grants (O) to fix the
Infrastructure Deficit (W), thereby meeting
the Industry Demand (O) with Qualified
Personnel (S).

Strategic Response to Weaknesses and Threats:

1. Weakness: Limited labor market data

= Response: Establish a permanent Labour Market Monitoring mechanism within GREENDT to

track graduate employment.
= Responsible: Industry-HEI Governance Council.

2. Threat: Financial sustainability after project ends
= Response: Mainstreaming the EE strategy into the national university funding model and

seeking private industry sponsorship for labs.

Co-funded by
the European Union
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= Timeline: 2026—2030.

3. Threat: Resistance to digital change
» Response: Organizing motivational seminars for faculty and staff, and incentivizing them by
developing their digital skills (PBL, ICT) and recognizing their professional growth

4. Survey and statistical data analysis

The GREENDT project surveyed 1,907 respondents. This included 1,834 students and 73
industry representatives. To avoid bias, the analysis used a weighted statistical approach. This ensured
that industry input was not overshadowed by the larger student sample.

4.1. Strategic Alignment: Student Aspirations vs. Industry Needs

The survey reveals a significant "Double-Demand" for the modernization of Environmental
Engineering (EE) education:

o Student Motivation: 53.7% of students are ready to pursue an EQF Level 7 Master’s degree,

with 59.2% specifically demanding a curriculum aligned with European Union standards.

¢ Industrial Urgency: 58.9% of enterprises report a critical shortage of specialists in waste

management. This high correlation between student interest and market demand confirms the

economic viability of the new Master’'s program.

The prioritized competencies are structured into three EQF Level 7 categories:

¢ Knowledge: Deep understanding of waste management and green technologies.

o Skills: Ability to manage complex technical l0T/GIS projects.

e Autonomy & Responsibility: Leading environmental audit teams and decision-making in
unpredictable industrial contexts.

4.2. Industry-Academia Integration Potential

The survey identifies a strong, untapped potential for the Triple Helix model:
¢ Infrastructure Sharing: 69.9% of enterprises are willing to open their production bases for
student laboratories. This is a key solution to the 40% equipment lag identified in the SWOT
analysis.
¢ Joint R&D: 61.6% of industry leaders seek collaborative research, while 38.4% are ready to
co-finance innovative startups to solve specific industrial environmental problems.

4.3. Competency Mapping: Defining the New Curriculum

Based on the data triangulation, the most essential competencies for the modernized curriculum
have been prioritized. We move from general knowledge to Technical and Standardized Skills:

Table 4: High-Priority Competencies and Strategic Actions for Curriculum Modernization

High-Priority Competency Demand (%) Strategic Action

Integration of Smart  Sensor

. . o
Environmental Monitoring & loT 78.1% technology in labs.

Shift from descriptive to "Problem-

1 (o)
Modern Technical Knowledge 69.9% Based Learning” (PBL).
International  Standards  (ISO 54.8% Mandatory modules on global
14001) o certification and law.
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Subject Demand Ranking:
The statistical analysis highlights a clear preference for digitalized and policy-oriented subjects:

1. Environmental Policy and Law (65.8%): Essential for EQF Level 7 "Responsibility"

descriptors.

2. Waste Management & Circular Economy (55.2%): A direct response to the national Green

Economy strategy.

3. Climate Change & Air Pollution (54.3%): Addressing the top environmental concern cited

by 74.2% of students.

Conclusion of the Analysis:

The lack of modern textbooks and e-learning platforms is a systemic barrier. However, the
readiness of nearly 70% of enterprises to provide practical bases offers a clear pathway for
Sustainability: the new Master’s program will not just be a university product, but a joint venture with the
industrial sector.

5. Strategic objectives, priority areas, and action plan

5.1. Strategic Framework and Priority Pillars

The strategic plan for environmental engineering (EE) education is not merely a policy document;
it is an operational roadmap designed to transition Uzbekistan’s Higher Education Institutions (HEIs)
from traditional teaching to a competency-based, internationally accredited model.

To move beyond descriptive goals, this section operationalizes the strategy into four Strategic Pillars,
each aligned with the European Qualification Framework (EQF) Level 7 and the Bologna Process
requirements:

e Pillar 1: Curricular Internationalization and ECTS Alignment The primary focus is to

redesign master's programs based on Learning Outcomes (Knowledge, Skills, and

Responsibility). This ensures that credits earned at KIUT, FSTU, ASTI, JizPl or CAGU are fully

compatible with the European Credit Transfer System (ECTS), facilitating global student

mobility.

¢ Pillar 2: Digitalization and "Industry 4.0" Integration Instead of general theory, the strategy

prioritizes high-tech competencies. This includes the integration of loT-based smart monitoring,

GIS mapping, and Al-driven environmental forecasting into the core syllabus, addressing the

78.1% student demand identified in our survey.

¢ Pillar 3: The "Triple Helix" Operationalization To bridge the 40% infrastructure gap, the plan

institutionalizes cooperation with industry. This involves creating "Joint Innovation Hubs™" where

industrial facilities act as external laboratories, ensuring that 30% of the curriculum is practice-
oriented.

e Pillar 4: Quality Assurance (QA) and Global Accreditation The long-term objective is to

prepare Uzbek EE programs for international accreditation (e.g., ASIIN or ENAEE). This pillar

focuses on faculty retraining and the establishment of internal QA mechanisms that meet

European Standards and Guidelines (ESG).

Implementation Logic: The strategic goals outlined above are not static; they are linked to a
KPI-based Monitoring Framework. Each pillar is designed to move the national HE system toward the
"Strategic Leap" (2021-2030) phase, transforming the environmental safety of Uzbekistan’s national
economy through highly qualified, globally competitive personnel.

5.2. Strategic Action Plan and Performance Monitoring (KPl Framework)

To ensure the successful operationalization of the GREENDT strategy, the following action plan
defines specific targets, measurable outcomes, and baseline values for progress tracking.

Table 5: Strategic KPI Framework and Monitoring Roadmap (2025-2030)
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Strategic
Goal

Quality
Assurance

Curricular
Reform

Capacity
Building

Infrastructure

Industry
Research

K,
N4 GREENDT

STRATEGIC PLAN FOR HIGHER EDUCATION IN ENVIRONMENTAL ENGINEERING

Priority
Action

Aligning
programs with
ASIIN/ENAEE

standards

Redesigning
EE syllabi
(Circular
Economy,
PBL)

Faculty training
in EU partner
universities

Creation of
"Digital
Environmental
Hubs" and a
unified e-
learning
platform

Launching joint
"Applied
Research"
projects

Baseline
(2024/25)

0 programs

Existing
courses based
on traditional
teaching
methodology

0 trained staff

1 basic
laboratory

1 existing
agreement

Target (2030)

1 fully accredited
Master’s degree
program

5 newly
developed
educational

modules

24 professors

5 EE-Labs and a
unified digital
education system

5 active industrial
agreements

25.01.2026, V1

KPI (Measurable
Outcome)

Submission of the
application for
international
accreditation by
2027

30% of course
content delivered via
Problem-Based
Learning (PBL)

Certification of staff
in digital EE tools
and PBL
methodology

Operational use of
digital monitoring
tools (loT, GIS) and
online platforms

3 startup projects co-
financed by industrial
partners

The monitoring of these KPIs will be conducted annually by the GREENDT Quality Assurance
Committee. This systematic tracking allows for real-time adjustments to the implementation strategy,

ensuring long-term sustainability beyond the project lifecycle.

Share (%)

® Improving the quality of
education

= Modernization of curricula
= Personnel Development

® |[nnovation and
Digitalization

Scientific Research and
International Collaboration

Figure 1. Priority areas of environmental engineering education
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This chart represents the strategic distribution of efforts across key priority sectors as identified in
the baseline analysis.

5.3. Plan of Practical Measures

5.3.1. Competency-Based Curricular Redesign (EQF Level 7)

The GREENDT project prioritizes the modernization of Environmental Engineering (EE) curricula
by transitioning from a traditional subject-oriented approach to a competency-driven framework. This
strategic alignment with the European Qualifications Framework (EQF) Level 7 and ECTS standards
ensures that the educational output directly meets the evolving labor market demands in Uzbekistan.

Strategic Action Pillars:

o Professional Competency Mapping: Shifting the pedagogical focus from theoretical
absorption to verifiable professional outputs, specifically targeting complex environmental crisis
diagnosis and mitigation strategies.

o Digital Integration (Industry 4.0): Establishing a curriculum that embeds high-tech
competencies, including the application of GIS, loT, and Al for real-time environmental
monitoring and data analysis.

¢ Industry-Academia Synergy: Implementing a structured immersion model where students
engage in direct project participation at partner industrial enterprises to bridge the practical skill
gap.

o Leadership and Research Autonomy: Fostering independent research capabilities and
strategic project management skills to prepare graduates for high-level decision-making roles.

e Technical Infrastructure Support: The GREENDT project provides high-tech equipment for
water, air, and soil analysis to bridge the 40% infrastructure gap in partner HEIls. This investment
enables a competency-based learning model. For the equipment list, see Annex A.

5.3.2. Implementation of Dual Education and Industry Practice

The GREENDT project institutionalizes a Dual Education model to transform Environmental
Engineering (EE) from a classroom-based discipline into a co-learning ecosystem. By sharing
responsibility between universities and industrial partners, this model addresses the critical shortage of
qualified specialists identified in the regional needs assessment.

1. Strategic Objectives of Dual Education The project achieves synergy through three primary
goals:

e Bridging the Skills Gap: Training students on production lines to meet the documented
industry demand for waste management and monitoring specialists.

o Theory-Practice Convergence: Enabling students to apply theoretical models to real-time
industrial challenges, such as water treatment and waste processing.

o Enhanced Employability: Creating a seamless transition to the workforce by ensuring
graduates possess validated practical skills aligned with Industry 4.0.

2. Implementation Mechanism (The Triple Helix Approach) To ensure long-term sustainability,
the consortium will execute the following:

e Contractual Framework: Universities (KIUT, FSTU, ASTI, JizPIl, and CAGU) will formalize
"Dual Education Agreements" with industrial clusters to define legal and financial
responsibilities.

o Shared Mentorship: Students will be guided by both a Faculty Supervisor for academic quality
and an Industrial Mentor for practical skill validation.

o Resource Optimization: Leveraging the existing infrastructure of local enterprises to host
practical classes, effectively addressing equipment gaps in HElIs.
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3. Expected Outcomes and National Impact

o Practical Immersion: Students will earn 30-40% of their credits within industrial environments.
o Sustainable Employment: The model targets a realistic employment rate based on actual
market capacity, utilizing high student motivation (53.7%) as a primary driver.

5.3.3. Dual Education Framework for Environmental Engineering
To bridge the gap between academic theory and high-tech industrial application, the GREENDT

project establishes six operational routes. These routes ensure that Master’'s programs are deeply
embedded within the national industrial ecosystem.

Table 6: Strategic Routes for Dual Education Implementation

e Establishing formal cooperation with water treatment plants

1 Industry Integration and recycling centers for real-time monitoring projects.

2 Practice-Oriented e Linking syllabi to industrial risks and green energy; assessing
Curricula students based on workplace performance.

3 Digital-Practical e Applying GIS, Drones, and loT during internships for advanced
Synergy digital waste analysis.

4 "Green Enterprise" e Mandating placements at ISO-certified and zero-waste
Focus compliant facilities to observe international standards.

5 Global e Adapting German and Finnish dual models at KIUT, FSTU,
Benchmarking ASTI, JizPl, CAGU, and Green University.

6 R&D and Eco- | e Developing energy recovery modules and water recycling

Startups startups within joint university-industry labs..

Table 7: Measurable Strategic Outcomes (KPlIs)

Technical 100% of graduates acquire hands-on experience in water, air, and
Competency waste management systems.

At least 5 student-led "Green Solutions" implemented annually by

2 Industrial Innovation .
partner enterprises.

50-60% of graduates secure permanent employment at host

Empl t Rat
3 mployment Rate enterprises within 6 months (Realistic Market Target).

4 Synergetic 50% increase in joint R&D projects; signing at least 3 new Dual
Collaboration Education agreements per year.

5 Sustainability Integration of "Zero-Waste" modules into all dual-placement
Values assessment rubrics.

6 Global 30% of graduates obtain internationally recognized professional
Competitiveness certificates (e.g., ISO Auditor).
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5.3.4. Operationalizing Laboratory and Technical Infrastructure

Modern laboratory infrastructure is the foundation of the EQF Level 7 competency-based model.
The GREENDT project establishes "Smart Environmental Hubs" to bridge the gap between theoretical
ecology and high-tech engineering.

1. Strategic Laboratory Hubs The project prioritizes specialized laboratories to address
Uzbekistan’s specific environmental challenges (e.g., Aral Sea impact, industrial emissions):

e Atmospheric Monitoring Hub: Focuses on detecting SO2, NOx, CO2, and particulate matter
(PM2.5, PM10) using automatic sensors and laser measuring equipment.

e Water Quality & Hydro-Engineering Hub: Utilizes spectrophotometers and ion
chromatographs to ensure the microbiological and organic safety of water resources.

e Soil and Agroecology Hub: Employs sensor technologies to analyze heavy metals and
pesticides, protecting soil fertility in agricultural regions.

2. Digitalization and "Industry 4.0" Integration To ensure graduates remain globally
competitive, the infrastructure incorporates advanced digital tools:

e GIS and Satellite Monitoring: Provides real-time data visualization of atmospheric and soil
quality.

e Al-Driven Forecasting: Uses artificial intelligence to optimize environmental processes and
identify potential hazard zones.

o Drones and loT: Implements mobile monitoring systems for continuous, large-scale
environmental assessment.

3. Institutional Standards and Financial Sustainability The project institutionalizes these hubs
through international standards and commercial viability:

o Certification: Aligning laboratories with ISO 14001 and ISO 45001 to ensure environmental
and occupational safety.

o ECTS Compatibility: Integrating laboratory practicals into the credit system for global
recognition of student performance.

o Revenue Generation: Establishing joint labs with industrial partners to provide commercial
environmental auditing and R&D services, ensuring financial sustainability beyond the grant
period.

Strategic Outcomes: Modernizing this infrastructure produces "Industry 4.0" ready specialists.
By integrating student research with industrial requirements, these hubs act as catalysts for the 58.9%
of enterprises seeking innovative waste and monitoring solutions. This creates a positive feedback
loop between research, production, and the national economy.

5.3.5. Strategy for Faculty Retraining and Capacity Building

The transition to a competency-based model requires a specialized corps of educators who
combine research potential with mastery of modern pedagogical technologies. This strategy directly
bridges the Human Capital Shortage identified in the SWOT analysis.

1. Global Academic Mobility and Internationalization To integrate Uzbek HEls into the global
scientific community, the project prioritizes the following actions:

o EU-Based Internships: Organizing specialized courses at Tampere University, Aalto
University, and LUT (Finland) to master European teaching standards.
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o Targeted Mobility: Leveraging Erasmus+ and GREENDT frameworks to facilitate academic
mobility for at least 24 key professors and researchers.

¢ Global Networking: Increasing Uzbekistan’s presence in scientific rankings through faculty
participation in international webinars and high-impact conferences.

2. Mastery of Modern Pedagogical & Digital Tools The project transforms the teacher's role
from a lecturer to a facilitator through intensive training:

e PBL and Case-Study Methods: Implementing Project-Based Learning (PBL), where faculty
guide students through real-world industrial projects.

¢ Digital Integration: Providing mandatory training in GIS technologies, VR/AR simulations, and
the effective use of LMS platforms (Moodle, EdX).

3. Professional Certification and Quality Monitoring To ensure the sustainability of
educational quality, the project implements a rigorous certification system:

e ISO Certification: Requiring faculty to obtain professional certificates in 1ISO 14001
(Environmental Management), ISO 45001 (Safety), and ISO 50001 (Energy Efficiency).

¢ Internal Rating System: Evaluating performance based on research output, international co-
authorship, and student feedback through an internal accreditation mechanism.

4. Industry-Research Integration (Triple Helix Model) Faculty development remains tied to
industrial needs:

o Joint Mentoring: Engaging foreign experts and industrial leaders to co-mentor Master’s theses.
o Collaborative R&D: Encouraging faculty to lead joint startups and industrial grant projects with
local clusters.

Expected Strategic Outcomes: By 2030, this strategy will produce an innovative and flexible
faculty body capable of delivering internationally accredited programs. This ensures that Uzbekistan’s
Environmental Engineering education is globally competitive and highly responsive to technological
shifts.

5.3.6. Strategic Integration of Students into Scientific Research

The GREENDT project prioritizes the active involvement of students in research to transform
them from passive learners into innovative problem-solvers. This mechanism strengthens the link
between academic inquiry and industrial application, ensuring that student-led research addresses real-
world environmental challenges.

1. Research Objectives and Competency Goals The strategy cultivates a new generation of
engineers with the following capabilities:

o Advanced Research Skills: Mastery of scientific methodologies to diagnose and mitigate local
environmental crises.

e Global Grant Participation: Expanding student opportunities to compete in international
research frameworks, including Erasmus+ and GREENDT projects.

o Entrepreneurial Mindset: Developing the capacity to launch eco-technological startups and
manage "Green" innovation projects.

2. Strategic Directions for Research Development To operationalize these goals, the
GREENDT framework establishes four key pillars:

¢ Global Scientific Integration: Guiding students toward high-impact research in water resource
management, air pollution, and waste recycling through international grant programs.
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o Digital Laboratory Immersion: Ensuring students work directly with GIS, drone monitoring,
and Al-simulations within the "Smart Environmental Hubs."

o Scientific Publication & Networking: Scientific Publications and Networking: Assisting
students in publishing research articles in journals indexed by Scopus and Web of Science, and
organizing a conference titled "Scientific Achievements in Climate Change and Sustainable
Development".

e Eco-Innovation & Startups: Providing legal and financial support for the commercialization of
student projects in renewable energy and waste-to-energy technologies.

3. Support Mechanisms: Incubation and Acceleration The strategy implements incubation
centers to bridge the gap between academic ideas and industrial solutions:

o Accelerator Programs: Strengthening cooperation with local innovation centers to fast-track
technological prototypes.

e Industrial Validation: Ensuring that student research undergoes testing in real production
facilities, directly addressing the 58.9% industry demand for innovative solutions.

Expected Strategic Outcomes: By involving students in high-level research, Uzbekistan will
achieve a measurable increase in patents and international scientific publications. Most importantly,
student-developed solutions will be integrated into industrial practice, accelerating the nation's transition
to a "Green Economy."

5.3.7. Collaboration with the Network Organization

To transcend traditional academic boundaries, the GREENDT project establishes a Triple Helix
partnership between Higher Education Institutions (HEIs), state environmental bodies, and industrial
clusters. This systematic cooperation ensures the educational process remains proactive in driving
national "Green" innovation.

1. Institutional and State Integration The strategy builds a formal bridge with regulatory and
executive bodies to align education with national legislation:

o Strategic Memorandums: The consortium signs binding cooperation agreements with the
Ministry of Ecology, Environmental Protection, and Climate Change and regional
agencies.

o Cross-Sectoral Assistance: Implementing joint training and technical assistance programs
with stakeholders in Water Management, Energy, Chemistry, and Agriculture.

2. Joint Scientific and Practical Production This pillar transforms industrial sites into live
research environments:

o Applied Research Topics: Aligning Master's theses and faculty research with technical
bottlenecks identified by industry partners.

o Collaborative Monitoring: Jointly conducting on-site environmental audits, leveraging the
69.9% readiness of enterprises to host students.

e Co-Development of Green Tech: Launching joint R&D initiatives to create localized
technologies for waste recycling and emission reduction.

3. Integration of Education and Labor Markets To eliminate "Qualification Mismatch," the
network focuses on the following:

e Practitioner-Led Instruction: Senior engineers from partner enterprises deliver 15-20% of
core specialized modules.

e Standardized Internships: Implementing high-quality placements where both faculty and
industry mentors evaluate student performance.

e Industrial Advisory Board: Establishing a board to conduct bi-annual syllabus reviews,
ensuring alignment with modern production standards.
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4. Innovative Synergy and Digitalization

¢ Smart Monitoring Systems: Developing loT-based digital monitoring products tailored to
specific enterprise requirements.

o Eco-Startups on Order: Launching student-led startups that solve specific environmental
challenges for network organizations (e.g., wastewater treatment modules).

Expected Strategic Outcomes: This collaboration creates an educational ecosystem where a
significant portion of graduates (targeting 50-60%) secure direct recruitment by network partners. By
adapting the learning process to production needs, Uzbekistan develops a robust pipeline of "Green"
technologies, solving local environmental problems through domestic expertise and innovative synergy.

6. Conclusions and Recommendations

6.1. Long-Term Impact and Institutional Sustainability

The strategic modernization of Environmental Engineering (EE) education acts as a catalyst for
Uzbekistan’s environmental safety and its transition to a Green Economy. This plan extends beyond the
GREENDT project lifecycle by institutionalizing a permanent framework for academic and industrial
excellence.

The project delivers long-term impact through three transformative pillars:

¢ Global Human Capital Integration: By aligning Master's programs with EQF Level 7 and
ECTS standards, Uzbekistan cultivates a generation of internationally recognized engineers.
This alignment ensures that 53.7% of students pursuing advanced degrees contribute directly
to the national GDP, mitigating 'Brain Waste' and enhancing the global standing of local HEIs.

e Technological Sovereignty in Green Tech: Establishing EE-Laboratory Hubs and
integrating Al/loT shifts Uzbekistan from a technology importer to a developer of localized
environmental solutions. This technological independence directly satisfies the 58.9% industry
demand for specialized waste management and monitoring experts.

e Socio-Economic Resilience: The Dual Education ecosystem creates a sustainable talent
pipeline for the green job market. By targeting a realistic and stable employment rate (50-60%),
the project guarantees that the "Green Economy" transition remains supported by a technically
capable and ecologically aware workforce.

Institutional Sustainability Mechanisms: To ensure these outcomes persist after 2030, the
consortium implements the following:

e Financial Autonomy: Laboratory hubs will generate revenue through commercial
environmental auditing and R&D services for industrial partners.

o Policy Integration: The strategic plan aligns with the "Concept for the Development of
Environmental Education in Uzbekistan until 2030," ensuring continued state support and
regulatory relevance.

e Continuous Curricular Evolution: The Industrial Advisory Board will mandate bi-annual
updates to the curricula, keeping the programs responsive to future technological shifts.

6.2. Strategic Recommendations for Sustainability

To maintain the momentum after the GREENDT project concludes, the consortium prioritizes the
following vital recommendations:

1. Revenue Generation: HEls will utilize modernized laboratories to provide commercial
environmental auditing and testing services to the industrial sector, ensuring financial
independence.
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2. Continuous Curricular Review: The Industrial Advisory Board will remain active to update
syllabi every two years, ensuring alignment with emerging EU standards (e.g., European Green
Deal updates).

3. Policy Advocacy: The project continues integration with the Ministry of Ecology to prioritize
Environmental Engineering (EE) graduates in national infrastructure and environmental
protection projects.

Final Conclusion: The synergy between International Grants, Modernized Infrastructure, and Industry
Integration created through this strategy will bridge the current 40% technical gap. This represents a
strategic investment in Uzbekistan's sustainable future, moving beyond a simple academic upgrade.

6.2.1. Enhancing Environmental Awareness in HEls

The strategic modernization of education remains incomplete without a robust Ecological
Culture. These recommendations institutionalize sustainable development within the academic and
social fabric of Uzbekistan's HElIs.

1. Mainstreaming Environmental Education The project integrates environmental literacy
across all disciplines to move beyond specialized engineering:

e Cross-Disciplinary Integration: Introducing mandatory "Sustainability and Environmental
Ethics" courses for all undergraduate programs.

o Specialized Practical Modules: Prioritizing hands-on training in Climate Change Mitigation,
Environmental Law, and Circular Economy.

e Interactive Learning: Shifting from theoretical lectures to problem-solving workshops
addressing local environmental crises.

2. Impact-Driven Research and Scientific Initiatives Aligning academic research with
Uzbekistan's specific ecological challenges:

o Localized Crisis Management: Encouraging student-professor projects focused on the Aral
Sea crisis, land degradation, and urban air pollution.

o Knowledge Transfer and Experience Exchange: Organizing regular international scientific-
practical conferences on "Scientific Foundations of Climate Change and Sustainable
Development" to adapt European best practices to the local context.

e Renewable Energy Projects: Incentivizing student research on solar, wind, and biogas
potential within university campuses.

3. The "Green University" Concept: Leading by Example HEls must act as living laboratories
for sustainability:

o Sustainable Infrastructure: Implementing waste sorting, energy-saving LED lighting, and
smart water management within campus facilities.

o Environmental Activism: Organizing high-visibility campaigns such as "Green Day" and tree-
planting marathons to foster a collaborative spirit.

4. Strategic Communication and Media Engagement To expand impact beyond campus walls:

¢ Digital Advocacy: Utilizing social networks and university media to disseminate findings on
local environmental solutions.

o Public Awareness: Developing student-led podcasts and video series on "Green Living" to
bridge the gap between academia and the general public.

6.2.2. Strategic Recommendations for Increasing Environmental Awareness in Industry
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To ensure a successful "Green Economy" transition, industrial enterprises must transform from
passive observers into proactive partners. These recommendations focus on operational efficiency and
cultural transformation within the sector.

1. Technological Transition and Environmental Standards Enterprises prioritize production
modernization to meet international benchmarks:

e Standardization: Aligning production processes with global environmental safety and 1ISO
14001 standards.

o Low-Carbon Implementation: Replacing obsolete machinery with zero-waste technologies to
minimize the ecological footprint.

¢ Renewable Integration: Expanding solar and wind energy use within industrial zones to reduce
fossil fuel dependence.

2. Cultivating Industrial Ecological Culture Technical upgrades require a trained and
environmentally aware workforce:

e Continuous Professional Development: Conducting regular seminars to update staff on
modern safety protocols and green practices.

¢ Resource Management Guidance: Providing practical manuals on waste segregation, energy-
saving, and hazardous material handling.

¢ Internal Awareness Programs: Implementing "Green Culture" incentives that encourage
workers to identify and mitigate environmental risks.

3. Circular Economy and Resource Efficiency Transforming waste liabilities into
circular assets by re-integrating by-products into the production cycle:

o Systemic Sorting: Implementing rigorous waste sorting directly at the production line.

o Recycling as an Asset: Repurposing industrial by-products as raw materials to reduce
production costs.

e Material Substitution: Reducing the use of single-use plastics and harmful materials in
packaging and secondary processes.

Expected Strategic Impact: These measures provide a roadmap for enterprises to eliminate the
qualification mismatch and infrastructure deficit. By adopting these standards, the industrial sector
directly supports the 58.9% of enterprises seeking specialized solutions, enhancing international
competitiveness and attracting foreign investment.

6.2.3. Strategic Models for University-Industry Synergy

To ensure the long-term sustainability of the GREENDT project, the consortium institutionalizes
the bridge between academia and industry through innovative cooperation models. This synergy
transforms Higher Education Institutions (HEIs) into R&D hubs for Uzbekistan's national green transition.

1. Institutional Cooperation Frameworks The project establishes permanent structures to
maintain continuous collaboration:

e Joint Innovation Centers: Launching "Innovation Cooperation Hubs" on university campuses
where industry engineers and academic researchers collaborate on real-time environmental
audits.

¢ Industrial Advisory Boards: Creating a formal platform for industry leaders to conduct bi-
annual reviews of Environmental Engineering curricula, ensuring constant market relevance.

2. Structured Internship Models (3+2 and 2+3) To provide deep industrial immersion, the
project implements specialized dual education models:
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e Undergraduate Model (3+2): Students balance three days of theoretical study at the university
with two days of practical, on-site training at partner enterprises.

e Master’s Model (2+3): An advanced research-oriented model where students dedicate two
days to EQF Level 7 coursework and three days to applied research or pilot projects within the
industry.

3. Financial and Regulatory Incentives The strategy strengthens the economic foundation of
environmental education through:

o State Grants & Subsidies: Advocating for targeted national funding specifically for the
localized implementation of "Green" technologies.

¢ Technology Transfer Offices (TTOs): Establishing TTOs at HEIs to assist students and faculty
in patenting and commercializing eco-friendly inventions.

e Startup Incubation: Providing seed funding and legal mentorship for student-led startups that
address specific technical challenges for network organizations.

Expected Outcomes of the Synergy: Implementing these models eliminates the 40%
infrastructure gap by transforming industrial sites into primary learning environments. This ensures
that Uzbekistan develops a globally competitive, self-sustaining environmental engineering sector
powered by local industrial demand rather than a sole dependence on international grants.

7. Implementation, monitoring and sustainability

The successful execution of this strategic plan depends on a rigorous monitoring framework and
a clear roadmap for long-term sustainability beyond the GREENDT project lifecycle.

7.1. KPI Monitoring Framework

The implementation of the strategic goals is monitored through the KPIs detailed in Section 5.2
(Table 5). To avoid fragmentation, the monitoring process follows a centralized approach:

e Annual Review: The GREENDT Governance Council will evaluate the baseline-to-target
progress every December.

o Data Collection: Partner Higher Education Institutions (HEIs) are responsible for submitting
progress reports regarding curriculum updates and lab installations.

o Adjustments: If a 20% deviation from the target is detected, the Quality Assurance Committee
will initiate a strategic corrective action.

7.2. Institutionalization and Sustainability
The sustainability of the EE Strategic Plan is guaranteed through the following mechanisms:

o National Accreditation: All modernized Master's programs will undergo national and
international accreditation to ensure long-term validity.

¢ Financial Sustainability: The established Environmental Engineering laboratories (EE-Labs)
will establish cooperation with local industrial enterprises based on service agreements.

o GREENDT Institutional Network: Upon project completion, the consortium collaboration will
be maintained as a permanent strategic dialogue platform between Higher Education
Institutions (HEIs) and the Ministry of Ecology. This structure will continue to operate as a
professional network uniting Environmental Engineering specialist and providing scientific and
methodological support for sectoral reforms.

8. List of references
8.1. Literature

Co-funded by
the European Union 25 (28



STRATEGIC PLAN FOR HIGHER EDUCATION IN ENVIRONMENTAL ENGINEERING

Ak
4 GREENDT YA

——

1.

10.

11.

12.

13.

14.

European Commission. (2019). The European Green Deal. Brussels: European Union. Retrieved
from https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-
deal_en

Strategy for Transition to a “Green” Economy of the Republic of Uzbekistan for 2019-2030.
(2019).https://lex.uz/uz/docs/-4539502

GREENDT. Survey and SWOT Analysis Report. (May 28, 2025)

Ministry of Ecology, Environmental Protection and Climate Change of the Republic of Uzbekistan.
(2023). National Report on the State of the Environment. hitps://unece.org/sites/default/files/2024-
02/uzbekistan-state-of-the-environment-en.pdf

State Committee of the Republic of Uzbekistan on Statistics. https://stat.uz/en/official-
statistics/ecology-2

CONCEPT for Environmental Protection in the Republic of Uzbekistan until 2030. (2019).
https://gov.uz/en/activity page/environment

CONCEPT for Enhancing the Environmental Culture of the Population until 2030. (2025)
HTTPS://LEX.UZ/EN/DOCS/-7528761

Concept for the Development of Environmental Education in the Republic of Uzbekistan. (2019).
https://lex.uz/en/docs/4354743

Aalto University. (2023). Environmental Engineering Master's Programme Curriculum. Helsinki.
https://www.aalto.fi/en/programmes/masters-programme-in-water-and-environmental-
engineering/curriculum-2022-2024?utm_source

Tampere University. (2023). Water and Environmental Engineering MSc Program. Finland.
https://www.tuni.fi/en/study-with-us/environmental-engineering

World Bank. (2023). Towards a Green Economy in Uzbekistan. Washington, DC.
https://documents1.worldbank.org/curated/en/099920009092215042/pdf/P17852214a422b0d719
3c41dac9a52927a4.pdf

GIZ. (2025). Supporting Green Industrialization in Uzbekistan. Bonn: Deutsche Gesellschaft flr
Internationale Zusammenarbeit (GIZ) GmbH.https://www.giz.de/en/worldwide/132615.html
Sangirova, D., Umurzoqova, S., et al. (2024). Green. BIO Web of Conferences, 69, 08028.
https://www.bio-conferences.org/articles/bioconf/pdf/2024/49/bioconf bft2024 08028.pdf
European Environment Agency (EEA). (2020). The European Environment - State and Outlook
2020: Transition to Sustainability in Europe. Luxembourg: Publications Office of the European
Union. https://www.eea.europa.eu/en/analysis/publications/soer-2020

9. Appendices
9.1. Annex: Technical Infrastructure Requirements

Category Equipment & System Details Primary Application

1.Sartorius™ Entris™ [l Essential
Analytical Balance

2.Memmert™ Paraffin Oven with
TwinDISPLAY

GENERAL LAB
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WATER QUALITY

3.VELP  Scientifica™ UDK 129 | precision required for all
Kjeldahl Distillation Unit environmental testing.
1. BOD-WTW™ OxiTop ™-i
Respirometric System
2. WTW™ Variable  Wave-length
Thermoreactor with 4 Temperature
Settings
3. SPECTRONIC 200™
Spectrophotometer
4. Hanna Instruments™ pH/EC/TDS

Multiparameter Probe

5WTW™ Turb™ Series 430 Portable
Turbidity Meters

6.Thermo Scientific™ Orion Star™
A122 Conductivity Portable Meter

7. Thermo Scientific™ Orion Star™
A329 pH/ISE/Conductivi ty/Dissolved
Oxygen Portable Multiparameter
Meter

8.Multi-parameter water quality checker

VELP

9.Scientifica™ KS 1000 Scrubber

10.ProQuatro portable multiparameter

water quality meter

Water monitoring: Analyzing
biological oxygen demand and
chemical  concentrations in
aquatic ecosystems.

SOIL & SOLID WASTE

1.RETSCH Sieve Shaker AS 200
control

2. Fisherbrand™ Moisture Analyzer

3.Thermo Scientific™ Elite PCTS pH /
Conductivity / TDS / Salinity Pocket
Testers and Replacement Sensors

4.Fisherbrand™ Tra ceable™
Conductivity, Resistivity, and TDS
Meter

Soil & Waste characterization:
Testing for moisture content,
salinity, and particle distribution
in land..

AIR QUALITY

1.RK900-01 Automatic Meteorological
Monitoring Station

2.Digi-Sense™ Mini Particle Counter
with Bluetooth™ Connectivity

3.Parmer Oakton waterproof DO 450
portable meter kit

4.BW Technologies™ Ga sAlertQuattro
Multi Gas Detector

5.Extech Portable Indoor Air Quality
CO2 Meter

6. Drager X-am 5600

7. DustTrak™ DRX Aerosol Monitor

Atmospheric tracking:
Monitoring aerosol levels, gas
emissions, and micro-climatic
weather patterns.

FIELD EQUIPMENT

1. Thermo Scientific™ Orion Star™

A324 pH/ISE Portable
Multiparameter Meter
. Heathrow Scientific™ Water

Testing Refractometer Field Kit

. Thermo Scientific™ Orion Star™
A122 Conductivity Portable Meter

. Lovibond™ MD200 COD
Photometer Kit

a ~ O DN

. Greentest Eco-5F

Mobile assessment: Enabling
immediate on-site data collection
at industrial partner locations.
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