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Section 1: ¢;
INTRODUCTION )

The British Council, in partnership with GlZ, is implementing the European Union (EU)
funded TVET Sector Support Programme (EU TVET-IV), which aims to develop human
capital to meet private sector needs. The execution is being carried out in 4 key
components each targeting a separate intervention area. The first three components
are to be carried out by GIZ, while the implementation of the fourth component will be
performed by British Council. These intervention areas are:

Components ‘ Goals ‘ Description ‘

Increased supply of adequately
skilled labour in demand
including in green skills in the
agribusiness, water and
energy, and including women/
persons  with disabilities,
returnees and members of the
refugee communities.

Component | Supply of Skilled labour in demand

A more effective national TVET

Component Ii Effective TVET governance governance system to exist

Improved access to skills and
Access for returning and employment opportunities for

prospective migrants improved migration
management

Component lil

. o Increased availability of skilled
Skilled female labourforce in digital | famale 1abour force in digital

Component IV i
P skills and high-tech skills.

The scope of this report is the component IV which aims to increase the skilled female
workforce in the digital and high-tech sector in Gilgit Baltistan, Khyber Pakhtunkhwa,
and Baluchistan. Under this initiative, digital and hi-tech courses/qualifications will be
developed, and female-oriented centres of excellence (CoEs) will be established in
target areas.

This programme, focusing on levels 4-7, aims to reinforce the participation of skilled
women in the digital and hi-tech sectors within Gilgit Baltistan, Khyber Pakhtunkhwa, and
Baluchistan. The British Council's primary contribution is the development of specialized
digital and hi-tech courses and qualifications. Furthermore, the programme will oversee
the establishment of female-oriented Centres of Excellence (CoEs) in strategically
identified areas. These CoEs will serve as hubs for Training of Trainers (ToT) and provide
essential technical training to women in high demand digital and high-tech skills.
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To ensure the programme's effective implementation, Ipsos, has been commissioned by
the British Council, to undertake a comprehensive mixed-methods research study. This
research endeavour focuses on gathering, consolidating, analysing, and translating data
into actionable insights.

Executed in two distinct phases, the study provides a robust framework for
understanding the existing landscape and future needs.

Phase 1 delves into a detailed labour market analysis, encompassing a skill gap analysis
within the target regions' IT and high sectors, identifying key market enablers and
barriers, and offering strategic recommendations for their effective navigation. Building
upon these findings, Phase 2 will focus on conceptualizing the key attributes and
operational frameworks for the CoEs and accordingly conduct a feasibility study for the
centre of excellence.

This research employs a rigorous mixed methods approach to data collection and
analysis, incorporating both secondary data analysis and primary data gathered
through qualitative methods. This document specifically presents the findings from
Phase 1, offering valuable insights into the market landscape, existing supply and
demand gaps, and the critical barriers and challenges faced by the tech industry within
the target regions.

Key Objectives
While the introduction provided a general overview of the programme's /‘
objectives, this section will elaborate on the specific aims of the TVET-IV @

programme and its corresponding research objectives.

According to the TVET-IV project brief, The British Council, under component 4, has the
following two outputs 4.1 & 4.2 that contribute to the overall outcome of the
component:

1. Developing and implementing Digital and High-Tech CBT&A courses for training of
women, including from refugee communities and returnees

2. Establishing two internationally accredited Centres of Excellence for digital and
High-tech skills for women and offering career-focused training programmes in
Robotics, Al, l0Ts, Data Science/Analytics etc.
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To achieve these programme objectives, the research has been structured around three
key objectives:

|.  Course Identification Based on Gender Skill Gap Analysis:
a. Conduct a comprehensive landscape review of existing TVET and Higher
Education level courses.
b. Analyse employer/market needs, and international market demands within the
digital and high-tech sectors.
c. ldentify key access points and barriers faced by women pursuing careers in these
sectors.

[l. Feasibility Assessment and ldentification of Two CoEs:
a. Develop a shortlist of relevant institutions with the potential to host the CoEs.
b. Conduct a thorough feasibility analysis for each shortlisted institution (to be
undertaken in Phase 2).

lll. Accreditation Pathway for Selected CoEs:
a. ldentify and assess suitable accrediting entities for the selected CoEs (to be
undertaken in Phase 2).

This research framework, with its emphasis on data-driven insights, will be instrumental
in guiding the successful implementation of the TVET-IV programme and its overarching
goal of empowering women in the digital and high-tech sectors.
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Background &
Context %

The IT industry is experiencing a global boom, and Pakistan is well-positioned to
capitalize on this growth. The sector has demonstrated impressive growth, with IT
exports reaching $3.2 billion'. While the Industry have grown considerably over the
past few years, cross country comparisons suggest that Pakistan needs to put
dedicated efforts to compete other countries that are increasingly exploiting the
potential of IT services market.

According to IT Services: market data & analysis _

. . . . Annual Growth Rate in IT
Report by Statista?, Pakistan's IT services sector is Services (CAGR 2024-29)
expected to grow at 7.31% annually from 2024 to 95’* = 5.28%
2029, indicating steady progress. While China (6.80%) ohina = 6.80%

Pakistan 7.31%
and the USA (5.28%) have lower growth rates, this is Malaysia m= 7.59%

due to their more mature IT markets with higher base Philippines == 9 76%
values. Malaysia, with a 7.59% growth rate, is similar to India w1049 %
Pakistan but still slightly ahead. Meanwhile, India, ~ Bengiedesn = 12277

despite already crossing $220 billion USD3 in IT revenue, continues to grow

at a remarkable 10.49%, underscoring its dominant position in the global IT landscape.
Pakistan’s growth is promising but faces strong competition from these established
players.

The report also reveals that Pakistan has EEGEELER LRI dylJ BN RYRSEIYEES

an average spend per employee in IT | Pakistan US$29.73
services of US$29.73, which is relatively | Philippines US$47.02
low compared to other countries. This is [!ndia US$49.02

Malaysia Us$282.4

slightly higher  than Bangladesh

(US$23.61) but significantly lower than fmoeceen Uss$2361
i N USA US$3.01k

India (US$49.02), Philippines (US$47.02), :
China US$99.14

and especially China (US$99.14). The
spend in Malaysia (US$282.4) and the USA (US$3.01k) is much higher, reflecting more
mature and resource-intensive IT industries. For Pakistan, the low spend per employee
may indicate cost-efficient operations, low investment in technology, training, and
infrastructure. To compete globally and increase productivity, Pakistan needs to
increase spending on employee development and technology.

1. https://www.arabnews.com/node/2570229/amp
2. https://www.statista.com/outlook/tmo/it-services/pakistan
3. https://www.ibef.org/industry/information-technology-india
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Experts predict that the global software market will see a 13.5% to 14.0% increase in
spending in the current and subsequent years*, presenting a valuable opportunity for
Pakistan's IT professionals. Furthermore, Pakistan benefits from a large pool of young
talent, with 64% of its 235 million population aged between under 30. With over 10,000
software houses, BPOs and tech companies and more than 25,000 IT graduates
entering the workforce annually, Pakistan has the human capital to drive significant
growth in the IT sector>. Despite the potential of Pakistan's IT industry, there are
challenges as well, as only 10% of these graduates are employable due to a gap
between academic learning and industry requirements.® This scarcity of skilled
professionals poses a significant challenge to the sector's growth.

In Pakistan, women make up half of the population but only 20% of the labour force.
Research shows that women hold only 16% of jobs in the IT industry. Representation for
other marginalized groups is even lower, with transgender people and religious
minorities each holding 4% of IT jobs and people with disabilities holding 2%. This means
a large portion of the labour force is either unemployed or underutilized. This untapped
potential is a significant barrier to the growth of the Pakistani tech industry, preventing
it from reaching its full potential’ . This Human Resources shortage is only increasing
with the industry’s export market growth and rising business opportunities around the
world. It is estimated that the IT Industry of Pakistan can grow to achieve almost USD 15
Billion worth of exports by the year 2028. It needs the resources to meet this target. The
expected number of resources needed would be 650,0008. Even this $15 billion target
is outdated, with the latest goal approaching $25 billion in IT exports over the next five
years.

To achieve these targets, Pakistan is rapidly advancing its IT sector through a range of
strategic initiatives aimed at boosting growth, innovation, and global competitiveness.
Efforts to enhance ICT exports, develop infrastructure, and support freelancers and
startups are key to this progress. Programmes like Digiskills.pk, the National Incubation
Centres, and various capacity-building schemes have empowered millions, created jobs,
and fostered entrepreneurship. Additionally, expanding telecom services iIn
underserved areas and improving cybersecurity readiness highlights Pakistan's
commitment to broadening digital access and strengthening its IT ecosystem. These
ongoing efforts are propelling the country's IT industry to new heights on the global
stage. Some of the initiatives that were undertaken this year, and are still being

. Gartner Research reports on global IT spending+ and S Global analysis by ICT analyst Wagas Ghani Kukaswadia

. https://www.pasha.org.pk/publications/impact-assessment-report/

. https://tribune.com.pk/story/2417643/only-10-it-graduates-employable

. https://www.pasha.org.pk/publications/psha-diversity-inclusion-it-ites-landscape/
. https://www.pasha.org.pk/publications/impact-assessment-report/

0N o N
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implemented to propel the IT sector to unprecedented heights as outlined by the
Pakistan Economic Survey 2023-24° are as follows:

Steps Description
e PSEB subsidised participation in 13 events,
Marketing benefiting 200+ companies.

e Organised 6 domestic events.

e 43 Software Technology Parks house 19,000+
ICT professionals.

e Establishing an IT Park in Karachi.

e Launched e-Rozgaar to create 25@entres

e Developed ICT infrastructure in public
universities; launched Women’s Software Park

Infrastructure
Development

Enhancing ICT
Industry Exports

in AJK.
Human Resource e ICT Internship Programmeplaced 800 interns
Development in FY2024; 2,700 in the last 2 years.

e Helped with ISO certification to 35 IT
companies and call centres.

e Facilitated IP Allow listing for 304 call centres.

Equity Capital e Working to list ITcompanies on PSX GEM

Access Board.

e NICs support 245+ startups annually.

National Incubation | ¢ 1,480+ startups incubated, creating 128,000+
Centres (NICs) jobs.

e Empowered 2,800+ women entrepreneurs.

e Trained 3.97 million individuals, including

International
Accreditation

Technology

Em:"gg),?:::uigr?ip Pligfeblliz{elic 240 42,266 overseas Pakistanis.
through National Cybersecurity e Pakistan's 'gh_ird cybersecurity hackathon trained
Technology Fund Hackathon 2024 1,576 partlc:lpa_nts.
National ¢ Funded 8,429 finalyear ICT projects since
Grassroots ICT FY2012, with Rs 390.68 million disbursed.
Research Initiative
(NGIRI)
Voice & Broadband | e Expanded voice and broadband services to
Services unserved areas via optic fibre projects

e Baluchistan: 26 projects launched, 20
completed, covering 3.95 million people. Rs
34.86 billion subsidy.

Improving e Khyber Pakhtunkhwa: 15 projects launched, 7
Access to completed, covering 5.9 million people. Rs
Telecom 14.13 billion subsidy.

Services through e Punjab: 23 projects launched, 15 completed,

Universal covering 9.8 million people. Rs 8.12 billion
Service Fund subsidy.

e Islamabad: 2 projects launched and
completed, covering 16,783 people.

¢ Sindh: 15 projects launched, 11 completed,
covering 10.18 million people. Rs 6.31 billion
subsidy.

Backhaul Services

9. https://finance.gov.pk/survey_2024.html|
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Despite these efforts, there lies a sizable gap in the resource availability in the IT sector.
It is important to highlight that the number of human resources is not the only factor
contributing to hindered growth in the industry. Several factors contribute to this, such
as the quality of education & training, which may not be producing graduates with the
skills and knowledge required by the industry, a mismatch between skills supplied and
market demand, meaning graduates may lack the specific skills that are in high demand,;
curriculum design gaps, where educational programmes may have outdated or
irrelevant curricula that do not align with the evolving needs of the industry; insufficient
career counselling, in which students may not receive adequate guidance and support
in choosing career paths and developing relevant skills; the inability of tech graduates
to accelerate in self-employment, as graduates may lack the entrepreneurial skills and
support to start their own businesses; and specific barriers faced by women in
education and the labour force, who often face unique challenges in accessing
education and employment opportunities.

Considering this background, this research uses a mixed methods approach to
understand the supply and demand of IT and high-tech skills in Pakistan. It involves
analysing existing data and gathering new information from five groups:

o Private Sector: IT and high-tech companies across Pakistan as well as
A industry associations and chambers of commerce. This group provides
HE insights into the skills that are in high demand for employment in Pakistan
(more specifically in KP, GB and Baluchistan).

e Freelancers and Start-up Incubators: Freelancers Association as well as
various start-up incubators were interviewed in this group. This group
provided insights into the skills that are in high demand for freelance work,
self-employment and start-ups, as well as the soft skills that students need to
sustain in freelance industry.

e Government Officials: This group included representatives from relevant
government bodies in charge of IT and skills training. These include.

’"' a.The Higher Education Commission (HEC) are among the pool of
respondents, HEC Pakistan is an independent, government-established
body responsible for overseeing and regulating higher education in the
country. Established in 2002, it took over the responsibilities of the

9. https://finance.gov.pk/survey 2024.html
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University Grants Commission (UGC) and plays a crucial role in funding,
accrediting, and ensuring the quality of education in Pakistani
universities and higher education institutions. The HEC formulates
policies, sets standards, and promotes research and development to
cultivate a knowledge-based economy in Pakistan.

b.Similarly, The National Vocational and Technical Training Commission
(NAVTTC) is a Pakistani government organization that regulates and
manages vocational and technical education and training in the country.
It was established in 2005. NAVTTC works with other organizations in the
public and private sectors to develop training programmes, create
standardized curricula, and provide certifications to ensure a skilled
workforce that meets the needs of the industry and the country.

c.Government bodies that promote IT (e.g. KPITB, PSEB etc.) promotes
information technology, IT-enabled services, and IT education as well as
industry growth in both the public and private sectors.

d.TEVTAs (Technical Education and Vocational Training Authorities)
are provincial organizations in Pakistan that are responsible for
regulating and promoting technical and vocational education. They were
established in each province to develop a skilled workforce that can
meet the needs of the industry. TEVTA offers a variety of programmes
and certifications to equip students with practical skills. They play a vital
role in supporting Pakistan's economic growth by providing relevant
training and skills development opportunities for the youth.

e.Trade testing boards responsible for organizing, regulating, and
supervising technical, commercial, and vocational education.

Academia: This group represents the supply side of skills landscape,
including universities and training institutions that offer IT-related courses to
students, preparing them for careers in the field. Under this category, the
certification agencies/organisations have also been reviewed.

9. https://finance.gov.pk/survey 2024.html
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6 Female Students and Graduates: The final group consists of the people
who will benefit directly from this programme. This group is divided into two
categories: current female students enrolled in IT-related disciplines and
graduates from these disciplines, representing each region. This approach
helps us understand the student perspective on the issues and barriers they
face in their education and how these challenges impact their professional
careers. It also allows us to explore potential solutions to these problems.

This report identifies the factors contributing to the IT industry's labour market gaps
specially in KP, GB and Balochistan. It proposes solutions to address these issues via
establishing centres of excellence in the three geographic regions and empower
women in the digital and high-tech sectors.
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Section 2:
Gender Skill Gap Analysis in @9
Digital & High-Tech Sectors -

2.1) Skill Market Demand and Opportunities (employment &
entrepreneurship)

The first step towards conducting a skills gap analysis is to develop a clear
understanding of the demand for digital and high-tech skills. To accomplish this, we set
out to explore the key sectors where this demand mainly exists. These target markets
include Pakistan's local ICT industry, the global ICT industry, and the freelance and
self-employment sectors. In this section, we will delve into each of these markets to
identify and understand the specific skills that are in demand within each sector.

Digital and Hi-tech Skills

The International Telecommunications Union (ITU) defines digital skills as "the ability to
use digital technologies to access and share information, communicate with others, and
solve problems." '° Another take on what digital skills essentially entail is provided by the
Broadband Commission. It refers to digital skills as “a combination of behaviours,
expertise, know-how, work habits, character traits, dispositions and critical
understandings” "

The range of jobs where digital technology plays a central role is steadily expanding, as
an increasing number of jobs depend on Information and Communication Technologies
(ICTs) to enhance outcomes and efficiency.’> World Bank classifies the digital jobs that
employ an array of digital skills into three broad categories .” This categorization helps
in understanding the scope of digital skills across different job roles, while also
reinforcing the relevance of these skills across varied domains of work.

10. https://www.itu.int/en/mediacentre/Pages/PR-2021-11-03-Digital-Skills.aspx
11. https://www.broadbandcommission.org/publication/the-state-of-broadband-2017/
12. https://digital-skills-jobs.europa.eu/en/latest/briefs/digital-jobs-deep-dive

13. worldbank.org/Digital-Jobs-Report
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By high-tech skills, we refer to the specialized and technical ICT skillset. These
specialized competencies are generally associated with intermediate and advanced
levels of digital skills. International Telecommunications Union (ITU) defines advanced
digital skills as “skills necessary to create, manage, test and analyse ICTS. They relate to
technology development, network management, machine learning, big data analysis,
loT, cybersecurity and blockchain technology”'#

Identifying Top In-Demand Skills in the ICT Sector ﬁi
The basic rationale that underscores our exploration of the prevalent ' !
demand in the ICT sector is to eventually work our way towards finding the skills that are
currently sought after by the employers hiring in the sector. This demand potentially
springs for two reasons. Firstly, the current professionals making up the resource pool
in the ICT industry are under equipped with the skillset and technical prowess that the
jobs require which leads to employers facing a difficulty in finding competent resource.
This translates into the unfulfilled demand in the market. Secondly, the growth of the
industry and dynamic nature of the ICT landscape necessitate an expansion in the
resource pool as well to fill the newly added jobs and roles. The inability to satiate the
increased demand also adds to the unfulfilled demand. It is, therefore, essential to
understand the target markets where this demand exists, and what skills are highly
demanded by the industry. One of the primary objectives of this study is to identify the
top in-demand digital and high-tech skills in the ICT sector.

The flow of this section complements our itinerary of building towards a shortlisted set
of skills that covers the leading demand in the industry. Based on this exploration, the
skills reflecting the highest demand and potential of growth are outlined in the
recommendation section. The exploration involved two key steps.

1. Firstly, an elaborate desk-based study to garner an understanding about the market
landscape and referring to the existing literature to see what is in demand.

2. Secondly, conducting in depth consultative rounds with stakeholders hailing from
different spheres, but all related to IT and ITeS.

The insights from the IT Industry experts were particularly informative to capture the
market demand. This mixed approach ensured a triangulation of our initial findings. It
also helped in capturing the local context and nuanced perspective of the stakeholders,
which was not entirely accounted for in the existing literature.
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Local Market Demand

0 N o o b~ W N -

11
12
13

14

15
16
17
18
19

20

21
22
23
24
25
26
27
28
29

30

31
32
33
34
35
36

List of Skills

2D/3D Art

5G

Adobe Photoshop
Al

Angular

AR/VR Developer
Automation

Big Data

Block Chain
Development

Captivate
Cassanda
CDN

Cloud Computing

Code
Repositories

CRM
Cybersecurity
Data Analysis
Databases

DB2

Digital Platforms
and Apps

Digital Trade
Digital Twin
Dotnet

E Agriculture

E Commerce

E Health

E Tech

Edge Computing
Figma

Game
Development

Git Hub

Internet Of Things
los Objective

los Swift

Ipv6

ISTQB

IT Skills Survey
Report 2024

Pakistan National
ICT Industry
Development

Unlocking
Pakistan’s IT
potential

World
Economic
Forum
Pakistan

Future of
Jobs 2024

v

\

v




Gender Skill Gap & Market Need Analysis

Local Market Demand

World
Economic
Forum
List of Skills Pakistan
. Pakistan National Unlocking
IT Skills Survey . , Future of
Report 2024 ICT Industry Paklstan_s IT Jobs 2024
Development potential
37  Java Script v
38 Machine Learning v
39 Microsoft
Dynamic 365
40 Microsoft SQL
41 Mobile

Development
Non-Relational

4 Databases Y

43 OTN v
44  PHP v

45  PON/UOgpon v
4 nd Generation d
47 Programming v

48 Python v

49  Qlik v

50  React v

st pastorel ’

52 ROADM v
58 Robotics v
54  Salesforce v

59 SAP v

56 Selenium 4

& ?Zgﬁggmgy d
58  Software Testing v

59 Tableau v

60 Test Complete v

51 Vce Proseseing ‘
62 Ul/UX Design v

63 \L}er]rimgr;ned Aerial v
& \Igveevt:elopment Y

65 Wi-Fi 6 v
66  Zoho CRM v
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To validate and enrich our findings, we engaged with industry experts and conducted
consultative sessions with leading IT and ITes enterprises. Additionally, we ensured that
the companies within our target sectors were considered to capture the spatial and
industry-specific aspects of the demand. The skills that were identified by the
participating stakeholders of the study are as follows:

List of Skills Federal KPK Baluchistan G.B
1 3d Animation v v
Adobe
2 Escalation v
Adobe
g Photoshop v
4 Agile
5 Al v v v v
Algorithm
€ Analysis v
App
l Development v v v v
8 Auto CAD v
9 AWS v v v
10 Block Chain v v v v
11 Blue Economy v
12 C++ v v
13 Canva v v
CCMA
e Certifications v
CISCO
19 Certifications v
Cloud
e Computing v v v v
Computer
i Engineering v v
Content
L Creation v v
19 Content Writing v
20 Cybersecurity v v v v
21 Data Analysis v v v
22 Data Mining v
23 Data Science v v v
24 Database
Management
25 Devops v
26 Digital Agency v
27 Digital Marketing v v v v
28 Digital Writing v
29 Dotnet v
Drone
£ Technology v
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66

67

68
69

70

List of Skills

E Commerce
E Tech
ERP Enterprise

Ethical Hacking
Extraction
Engineering
Fin Tech
Freelancing

Full Stack
Development

Gaming
Graph
Computing
Graphic
Designing
HCIA/HCIE
HTML|

Information
Security

IT

Java

Java Script
JNI
Mean/Mern
Metaverse
ML

MS Office
PHP
Power Bl

Programming

Project
Management

Python

Quick Book
React Native
Salesforce
Scrum Master
Selenium
SEO

SEP

Social Media
Marketing
Software
Development
Software
Engineering
SQL

Web Designing

Web
Development

Federal
v
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To validate and enrich our findings, we engaged with industry experts and conducted
consultative sessions with leading IT and ITes enterprises. Additionally, we ensured that
the companies within our target sectors were considered to capture the spatial and
industry-specific aspects of the demand. The skills that were identified by the
participating stakeholders of the study are as follows:

Demand in Digitalization of the Local Economy A0
Pakistan has a dynamic industrial landscape. While there is significant m
potential to grow our IT industry by addressing the skills gap, there is also a

great opportunity to transform our local industries through digitalization. Each target
region has its own local industries that can be empowered by digitizing routine practices
and providing digital literacy to the people working in those sectors. Stakeholders
emphasized that to fully harness the potential of digitalization, we must extend our focus

to empowering other local industries through digital literacy and integration.

Focusing on digital technologies like mobile app development, graphic design, website
development, and data administration can empower local industries across Pakistan,
particularly in regions like Baluchistan, Gilgit Baltistan and Khyber Pakhtunkhwa. In
Baluchistan, our stakeholders also highlighted the potential for integrating IT into
existing industries is substantial. Digitizing sectors such as mineral extraction (e.g., Reko
Dig and Saindak), and the blue economy (e.g., using fiber in boat construction, fisheries,)
can enhance efficiency and productivity. Drone technology can further revolutionize
these industries. Automating the local steel industry, modernizing Agri-processing (e.g.,
fruit packaging to meet international standards), and developing apps to support
agriculture can help improve output. Digital tools can also support airport and seaport
management in Gwadar. Empowering the artisan industry with digital marketing and
e-commerce skills will boost local craftsmanship. Similarly, in regions like Gilgit-Baltistan,
tourism can benefit from digital marketing, while in Khyber Pakhtunkhwa, photography,
design, sewing, and cooking industries can flourish with the integration of digital tools
and e-commerce opportunities.




Gender Skill Gap & Market Need Analysis

Global Market Demand @
The world has withessed a colossal surge in the demand of the digital skills ,_/2
post the pandemic. Despite a temporary decline in job postings for various

tech trends between 2021 and 2023 potentially due to cost reduction efforts, the
overall job postings for tech-related roles saw an 8% increase.'® This indicates
sustained long-term growth in the demand for technical talent. The rapid rise in interest
and investment in generative Al, evidenced by a 700% spike in searches and a sevenfold
increase in investments from 2022 to 2023, underscores the growing demand for talent
in fields such as Al, data science, and machine learning."” This surge is fuelling a global
need for skilled professionals across industries like healthcare, financial services, and
consumer goods. This also reinforces the fact that the digital revolution transcends far
beyond the IT sector, and casts transformative influence on other industries as well.
Besides Al, data science emerges as another highly sought after skill. For example, 22%
of overall job postings in USA in 2023 asked for at least one skill related to data
analysis.™

We rummaged through the existing literature to identify the skills that are driving the IT
revolution and show significant capacity to scale in the years to come. The IT domains
that are currently on the surge and exhibit growth potential in the near future include
Artificial intelligence, machine learning, cybersecurity, and data science. The sources
that were primarily explored to understand the trends in the international market
include World Economic Forum’s Future of Jobs 2023 report, Global Skills Report
2024 by Coursera, Technology Trends Outlook 2024 by McKinsey & co., the IT Skills and
Salary Report 2023 by Skillsoft, and Burning Glass’ Data Science is for Everyone report

The following chart shows the skills that were recurrently mentioned across the above
listed source..

16. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-top-trends-in-tech
17. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-top-trends-in-tech
18. https://www.burningglassinstitute.org/research/data-science-is-for-everyone
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

List of Skills

A/B Testing

Ai

Algorithms

Android Development
Angular

AR/VR Developer
Artificial Intelligence
Automation
Automation

Azure

Big Data

Block Chain
Development

C++

Cloud Apis

Cloud Computing
Computer Architecture
Computer Graphics
Computer Networking
Computer Security
Content Marketing
Content Writing
Continuous Integration
Copywriting

Crm

Crytography

Css

Cybersecurity

Data Analysis

Data Architecture
Data Centres

Data Governance
Data Management
Data Privacy

Data Plotting

Data Science

Data Visualization
Data Strategy
Databases

Deep Learning
Design & Product

Coursera

McKinsey

Technology
Trends
Outlook 2024

Glassdoor

Data
Science is
for
Everyone
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41
42

43

44
45
46

47

48
49
50
51
52
53
54

55
56
57

58
59

60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85

Devops

Digital Marketing

Distributed Computing
Architecture

Docker
Document Editing

Electronics

Enterprise Resource
Management

Front End Development
Game Development
GDPR And Data Privacy
Generative Al

Graphic Design

Green Technology

Hadoop
Hardware Design
Engineering

Html

Human Computer
Interaction

Identity Theft

Information Technology

Infrastructure And
Systems

Interactive Design
Interactive Design
Internet Of Things
los Development
Java

JavaScript

Key Value Database
Kubernetes

Machine Learning
Mechatronics

Mobile app development
Mobile Development
Multitask learning
Network Architecture
Network Security
Networks

Operating Systems

Predictive Modelling
Product design
Product management
Programming

Project Management
Python

Quantum Computing
R
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86 Regulatory Compliance v
87 Relational databases v
88 Risk Analysis v
89 SaaS v
90 Scrum Master
91 Search Engine
Optimization
92 Security Engineering v
93 Service Management v
Social Media
94
Management
95 Software Architecture v
96 Software Development v v
97 Software Engineering v v
98 Solutions Engineering v
Stakeholder
99
Management
100 Storage Security v
101 Tableau v
102 Technology v
103 Telecommunications v
104 UI/UX Design
105 User Experience v v
106 User Experience (UX)
Designing
107 User Interface (Ul)
Designing
108 User Research v
109 Virtual Assistance
110 Virtualization v
11 Web Designing
112 Web Development v 4
Demand in the Freelance Market RO
In this report, we are addressing the demand in the freelance market and ‘5?.\

the self-employment sector under one category as there exists a strong =

overlap in the skillset required in both the markets. Freelancers and self-employed
individuals both rely on similar digital skills for client acquisition, project management,
and business operations.

The top skills that are sought after in the freelance marketplace by employers are
technology and digital skills.” In the U.S alone, freelancers generated $1.27 trillion in
annual earnings in the year 2023.2° The Pakistan Economic Survey 2024 revealed that
the contribution of the freelancing community to the economy was $350.15 million of
remittances in-flow. 2! The freelance market of Pakistan is expected to grow sizably with
the projected share of $1.6 billion in 2030. This suggests that the demand in the
freelancing sphere will be significantly growing over the coming years to actualize the
projection. Pakistani startup investment grew from 75 million USD in FYI 2020 to 360
million USD demonstrating its colossal capacity for growth?? .

19. https://flexiple.com/freelance/freelance-statistics-and-trends-2020

20. https://www.upwork.com/research/freelance-forward-2023-research-report
21. https://finance.gov.pk/survey/chapter_24/Economic_Survey 2023 24.pdf
22. https://ignite.org.pk/wp-content/uploads/2018/06/Ignite-Startup-Report.pdf
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To gain a holistic understanding of the digital skills that are high in demand in the
freelance and self-employment market, we explored the leading freelance platforms
such as Upwork and Fiver. Moreover, the publications by the Freelancers Association of
Pakistan, Ignite, and CyberVision proved instrumental in identifying the skills and
technologies that need to be focused upon to enable the freelance community in
Pakistan to leverage on the global demand. Following skills emerged as the top-rated
set of skills from the mentioned sources:

Freelance and 2024 In- Top
List of Skills Remote Jobs: Demand Skills: Rated Assessment Freelancing

Potential Need Unprecedented Fiver of Pakistan’s Landscape
of IT & Digi Growth in Al . Startup of Pakistan
- L Skills
skills Trainings and Emergent . Ecosystem 2023
X - . Article
in Pakistan Skills
1 3d Animation v
2 Al v v
8 App Design
4 AR/VR Development v 4
5 Artificial Intelligence v
6 Automation v v
7 Azure v
8 Back End v
Development
9 Block Chain v

Development
10 Character Modelling

11 Cloud Computing

12 Computer Graphics v

13 Content Marketing v

14 Copywriting v

15 CMS Development v

16 Cybersecurity v v
17 Data Analysis v v v
18 Data Engineering v v
19 Data Entry 4

20 Data Extraction v

21 Data Mining v

22 Data Processing v

23 Data Science v v
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I;{reelance anq 2024 In-_ _ Top ]
Listonskills PotontisiNeod  Unprocedented  Rated Rl | ondacape
c_)f IT& _Di_gi Growth in Al Skills Startup of Pakistan
sk_llls Trglnmgs and Err_|ergent Article Ecosystem 2023
in Pakistan Skills
24 Data Visualization v v v
25 Databases v
26 Deep Learning 4
27 Devops v v
28 Digital Marketing v v
29 Digital Twin v
30 Document Editing v
31 E Commerce v v v
32 E Energy v
88 Email Marketing v
34 Email Marketing
85 Experimentation
36 Flnagcll\iggzﬁiﬁ;ance v
i Dg\?t)e?c:pE;gnt e e
38 Dgyglosg?ncgnt v
39 Game Development 4 v
40 Generative Al v v
41 Graphic Design v v
;2 Moo Desr «
43 lllustration v v
44 Image Editing v
45 Image Modelling v
46 Internet Of Things v v
47 Logo Design v
48 Machine Learning v v v
49 Manual Testing v
50 Marketing Automation v
o D“§3§ffpfn‘;ﬂt e e
52 Mobile Development v
58 Network Security v
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Freelance and 2024 In- Top
. . Remote Jobs: Demand Skills: Assessment Freelancing
List of Skills Potential Need Unprecedented T:?‘::g of Pakistan’s Landscape
of IT & Digi Growth in Al . Startup of Pakistan
- L Skills
skills Trainings and Emergent . Ecosystem 2023
X . . Article
in Pakistan Skills
54 Presentation Design v
55 Product Design v
56 Product Management
57 Programming v
58 Project Management v
59 Quantum Computing
60 Robotics v
61 Scrum Master v
62 Search E_ngme v
Marketing
63 Sear.ch.Englne v v v v
Optimization
64 Social Media v v
Management
65 Software Development v
66 Solutions Engineering v
67 Ui/Ux Design v v
68 User Experience v
69 User Expgrie.nce (Ux) v v
Designing
70 User Intgrfa}ce (Ui) v
Designing
71 Video Editing v
72 Video Production
73 Virtual Assistance v
74 Web Analytics
75 Web Designing
76 Web Development v v v
77 Website Maintenance v
78 Word Press v

Additionally, our consultations with key stakeholders from National Incubation Centres,
Ignite, and Pakistan Freelancers’ Associations helped us in gaining informed
perspective of the freelance market. Following skills emerged as the top in demand skills
that are currently driving the trends in the global freelancing landscape, and will be
steering the demand in the coming years as well:




NIC NIC NIC NIC
Islamabad Peshawar Quetta Gilgit

Skills PAFLA Ignite

1 Adobe Escalation v

2 Adobe Photoshop v

8 Ai v v v v
4 App Development v v v

©) AWS v

6 Block Chain 4

7 Blue Economy v

8 C++ v

9 Canva v

10 Content Creation 4 4

11 Content Writing v v

12 Cybersecurity v 4 v

13 Data Analysis v

14 Data Science 4

15 Digital Agency v

16 Digital Marketing v
17 Digital Writing v

18 E commerce 4 v v v
19 Extraction Engineering v

20 Fin Tech v

21 Gaming v

22 Graphic Designing v v v v
23 Java v v

24 Java Script v

25 JNI v

26 Machine Learning v

27 Mean/Mern 4

28 Mobile App Dev v

29 MS Office v

30 Python v v

31 React Native v

32 Scrum Master 4

88 Software Development v

34 SQL v

35 Web Development v v v



Demand in Cross Cutting Fields @
As digitization increasingly permeates every aspect of life, digital roles are ,_/2
emerging across all industries and sectors.??> The 2024 Tech Trends Report

by Future Today highlights the significant impact emerging technologies are expected
to have across various industries, as technology integration becomes increasingly
inevitable. Sectors ranging from agriculture and education to financial services and the
pharmaceutical industry, as well as real estate, supply chain and logistics, energy and
renewables, retail, and restaurants, are all incorporating technology to enhance their
operations.?* This underscores the growing importance of technological skills, which are
now essential across multiple fields.

Agriculture and energy are among the nine sectors prioritized for Pakistan's digital
transformation under the Pakistan Vision 2025.2° In this section, we will discuss the key
cross-cutting technologies that are essential to fully realize the benefits of digital
transformation across the fields of agriculture, water, and energy.

E-Agriculture

The World Economic Forum predicts that jobs in the agriculture sector will \»;/
grow by around 30%, adding 3 million new positions, as agricultural
technologies are increasingly adopted and investments in climate change adaptation
continue to rise.?® Pakistan is also actively seeking to leverage the productivity of its
largest economic sector by digitizing the agricultural value chain. ?’

Energy and Water Sector 6

A recent estimate by the International Energy Agency (IEA) suggests that a g
green recovery could boost global GDP by 3.5% creating 9 million new jobs

annually.?® By 2030, the global green transition could generate 30 million jobs in clean

energy, efficiency, and low-emission technologies. 2°

Although there is significant potential for integrating digital skills into the agriculture,
water, and energy sectors in Pakistan, and the country envisions leveraging this

24. https://futuretodayinstitute.com/wp-content/uploads/2024/03/TR2024_Full-Report_FINAL_LINKED.pdf

25. https://moitt.gov.pk/Sitelmage/Misc/files/Pakistan%20National%20ICT%20Industry%20Whitepaper.pdf

26. https://www3.weforum.org/docs/WEF_Future_of Jobs 2023.pdf

27. https://moitt.gov.pk/Sitelmage/Misc/files/Pakistan%20National%20ICT%20Industry%20Whitepaper.pdf

28. https://origin.iea.org/reports/sustainable-recovery

29. https://origin.iea.org/commentaries/the-importance-of-focusing-on-jobs-and-fairness-in-clean-energy-transitions
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potential, experts believe that these industries are not yet developed enough for such
advanced integration. Current practices in these sectors remain relatively basic, and
they lack the capacity to absorb transitions to high-tech solutions in their present state.
Furthermore, only a small proportion of the water and energy sectors are operated by
the private sector, which limits the demand for these digital advancements. This will be
furthered discussed in the recommendation sections. With that said, the following skills

have been identified as essential for driving growth in these industries:

Priority | Agriculture
Remote Sensing and GIS .
o Remote sensing
. For.monltorlng.and techniques for water Solar Energy Systems &
advisory on Soil application advisory Installation
conditions, crop health via | with use of Al
sensors/loT
Web based Water Housing and Commercial
5 Precision Agriculture Accounting Tools to Building automation
techniques enable smart systems
application ofwater
0T based smart
Drone technology for seed | automated irrigation Storage systems & battery
3 plantation, pesticide and | system (drip, sprinkler | t&chnology
insecticide administration | and centrepivot
irrigation system)
Domestic and SmallScale
4 Ecommerce for Farm Chip Designing for Wind Turbinetechnology
Product Marketing Inverter / BMS (specially in Sindh and
Baluchistan)
Use gf Remote . Use of Remote Sensing and
Sensing and Al in . . .
5 : . Al in Glacier Grafting and
Glacier Grafting and .
. Ice Modelling
Ice Modelling
Conclusion

Based on our analysis of different job markets for the digital and high tech, the following
table corresponds to all the digital and technological skills that were identified as in
-demand digital and hi-tech skills that across various sectors.

In the proceeding sections, we endeavour to quantify the demand of these skills in the
target markets- local ICT industry, global market, and freelancing/ self-employment
landscape and compare them to the aggregate supply figures to determine the size of
the existing gap.




Freelance/
Startup Market

Software
Development &
Programming
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Local Market

Software
Development &
Programming

Global Market

Software
Development &
Programming

Others

Engineering
& Emerging
Technologies

Back End Anaular Android Computer
Development 9 Development Architecture
Block Chain o Computer
Development Code Repositories Angular Engineering
Drone
CSM Development Dot Net Cloud APIs Technology
Distributed
DevOps Elél\llg;[gcﬁqent Computing E agriculture
P Architecture
Front End :
Development GitHub Docker E health
Full Stack Front End
Development Java Development Ed tech
Java Native . .
Java Interface i0OS Development Electronics
Mobile App . Extraction
Development JavaScript Java Engineering
. . Game
Mobile Development | Mean/Mern JavaScript Development
Green
Python PHP Key-value Database Technology
Hardware
gg;ntﬂ?n Programming Kubernetes Design
puting Engineering
React Python Python Mechatronics
Solutions .
Engineering React Programming Metaverse
Software .
Web Development Architecture Robotics
Sensor
WordPress Technology
e Artificial Artificial
fr‘lrttéflllflzl nce & Intelligence, Data | Intelligence, Data | Telecommuni
Data Sgci . Science & Big Science & Big cations
Data Data
e . . CISCO
Artificial Intelligence | Al Algorithms Certifications
. : , CCMA
Automation Algorithms Data Analysis certifications
Data Analysis Big Data Data Architecture HCIA/HCIE
Data Engineering Data Analysis Data Governance SEP
Data Extraction Data Management Data Management PNP
Unmanned
- . . Aerial
Data Mining Data Science Data Privacy Vehicle
(UAV)
Telecomm
Data Processing Databases Data Plotting ;nlcatlons
Networking |
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Startup Market Local Market Global Market Others
Data Visualization Cassandra Data Strategy 5G
Databases DB2 Data Visualization
. Relational
Deep Learning Databases Databases
. Non-Relational .
Generative Al Databases Deep Learning

Machine Learning

Machine Learning

Generative Al

Qlik

Hadoop

Tableau Machine Learning
Multitask Learning
Predictive Modelling
Quantum
Computing
R
Tableau
Design & Cloud _ Cloud _
Creative Skills Computing & IT Computing & IT
Infrastructure Infrastructure
3D Animation AWS Azure
App Design CDN Data Centres
Distributed
AR/VR Developer Edge Computing Computing

Architecture

Character Modelling Information Infrastructure and
Technology Systems
Computer Graphics Information Security | Networks

Graphic Design

Internet of Things

Operating Systems

(loT)
lllustration IPv6 Virtualization
Image Editing Microsoft SQL
Image Modelling PON/10GPON
Logo Design ROADM
Product Design Wi-Fi 6
UI/UX Design
User Experience
(UX) Designing
User Interface (Ul)
Designing
Video Editing
Video Production
Web Designing
Cybersecurity & Cybersecurity & Cybersecurity &
IT Infrastructure Networking Data Privacy
Azure OTN Computer Security
Network Security ROADM ICO”“””.O“S
ntegration
Internet of Things Cryptography

GDPR and Data
Privacy

Identity Theft
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Freelance/
Startup Market Local Market Global Market Others
Support & Virtual | Testing & Quality Eﬁ:::g?lss’e
Assistance Assurance Software & CRM
Document Editing ISTQB CRM

. . Enterprise Resource
Manual Testing Selenium Management
Virtual Assistance Test Complete SaaS
Website Service
Maintenance Management

Technology

Support, Virtual

E.Lr'f—;nﬁifi ?ools S
Research

Quick Book Document Editing
Human-Computer

Power B Interaction

Power Storage and

Generation User Research

Project &

Product Virtual Assistance

Management

Scrum Master

In this section, we analysed the high-demand digital and high-tech skills required to
meet the needs of local, global, and freelance markets. The subsequent sections of this
report examine the supply of these skills in KP, GB, and Balochistan, followed by a
detailed analysis of the gaps between supply and demand. Based on these findings, we
provide a set of recommendations for courses that can effectively address these gaps.

2.2) Skills Supply and Relevance with Market f‘!/‘,
Demand alone lacks sufficient context and should always be considered il
alongside supply to accurately assess where gaps exist and their extent.

Focusing only on demand can result in misleading conclusions and misguided
interventions, potentially leading to market saturation. To balance this view, we
conducted an in-depth exploration of the skills, knowledge, and competencies being
taught to students who are about to enter the workforce.

This analysis focused on two primary educational streams in Pakistan:
1. HEC-regulated Higher Education Institutes and;
2. NAVTTC-regulated TVET sector institutes.
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Additionally, we briefly examined a third stream—online learning platforms that offer
micro-credentials primarily for self-learning. However, since this is not a formally
recognized learning framework, it is only discussed briefly.

Since the focus of this analysis is on higher levels of education, the investigation
primarily covers Level 4 and Level 5 qualifications within the TVET sector and Level 5
and Level 6 qualifications within HEC-regulated institutes. This approach ensures that we
assess the supply of skills relevant to the current and emerging demands in the job
market.

Following a systematic approach that both outlines the process we undertook and
explains the steps and factors involved, this section begins by examining the
qualifications framework currently followed in Pakistan. This is essential for
understanding how the various levels of education are structured and how qualifications
are awarded within the system. After establishing this foundation, we explore the
education streams discussed earlier—namely the HEC-regulated Higher Education
Institutes and NAVTTC-regulated TVET sector institutes. For each stream, we investigate
its regulatory framework, the institutions involved, the qualifications offered, and the
enrolment numbers specific to ICT disciplines. Finally, this section converges by
computing the supply of in-demand digital and high-tech skills, aligning it with the
previously identified skills gaps to provide a comprehensive view of the current
educational landscape and its capacity to meet market needs.

Qualification Frameworks in Pakistan 5:
There are primarily two qualifications ‘Frameworks that are followed for 8_:‘
education provision in Pakistan. First, Pakistan Qualifications Framework

(PQF) is followed to define the educational levels for formal education. Second, National
Vocational Qualifications Framework (NVQF) is followed for technical and vocational
education streams. Both the frameworks are implemented by educational regulating
bodies; Higher Education Commission (HEC) and National Vocational and Technical
Commission (NAVTCQ), respectively. Both the frameworks have been adopted from the
European Qualifications Framework and classify the education levels at eight distinct

stages.
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| Levels | PQF30 NVQF 31 | Time Required ‘
18 Crt Hrs &
8 Doctoral Dissertation
Min. 30 Crt
7 Mast M. Tech
Higher Education asters ¢ HRs
Bachelor 120140 Crt
6 (Hons) B. Tech (Hons) Hrs
Associate
5 degree B Tech (Pass) 50+ Crt Hrs
Higher
Higher Secondary
Secondary “ School [P UEEl DA
Certificate
3 Secondary National
School Vocational
. Certificate Certification
Basic/Elementary (Level 1) to 4)
2 Middle
1 Primary

These frameworks provide clear guiding models according to which qualifications and
curricula are designed. Each curriculum for these qualifications is designed according
to a defined competency standard, ensuring alignment with industry or sector-specific
requirements. These competency standards guide the development of curricula, which
must provide a balanced combination of skills, knowledge, and responsibility. This
structure ensures that learners acquire the practical abilities, theoretical understanding,
and professional accountability needed for their respective qualifications.

@ Qualificathen - the kvmal suroms

Compotenos
tha preven abiliy 1o oo masdadps, chifls sod penanal,
andial i s haddagisl aina

30. https://www.hec.gov.pk/english/services/universities/pqf/Documents/National%20Qualification%20Framework%200f%20Pakistan.pdf

31. https://nvaf.pk/
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The terms qualification, competency, and skills are often used interchangeably, yet they
hold distinct meanings. While closely related, each plays a unique role in education and
workforce development. Both the Pakistan Qualifications Framework (PQF) and the
National Vocational Qualifications Framework (NVQF) provide clear standards for each
term, which are subsequently adopted by educational and training institutes. According
to the European Qualifications Framework (EQF), these concepts are defined as follows:

Concept Definitions*?

Qualification

Qualifications are the formal outcome of an assessment and validation
process by a competent authority and typically take the form ofdocuments
such as certificates or diplomas. They determine that an individual has
achieved learning outcomes to given standards. Those learning outcomes
may be achieved through a variety of paths in formal, non formal or
informal settings, whether in natioal or international contexts. Information
on learning outcomes should be easily accessible and transparent

Competency

‘competencémeans the proven ability to use knowledge, skills and
personal, social and/or methodological abilities, in work or study situations
and in professional and personal development;

Skill

‘skills’ means the ability to apply knowledge and use knowhow to complete
tasks and solve problems. In the context of the EQF, skills are described as
cognitive (involving the use of logical, intuitive and creative thinking) or
practical (involving manual dexterity and the use of methods, materials,
tools and instruments

Knowledge

‘knowledgé means the outcome of the assimilation of information through
learning. Knowledge is the body offacts, principles, theories and practices
that is related to a field of work or study. In the context of the EQF,
knowledge is described as theoretical and/or factual

Responsibility

responsibility and autonomymean the ability of the learner to apply
knowledge and skills autonomously and with responsibility;

32. https://www.hec.gov.pk/english/aboutus/pages/aboutus.aspx
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Stream I: Higher Education Institutes (HEIs) q
Higher Education Institutes in Pakistan are regulated by the Higher -
Education Commission. The Higher Education Commission is an
independent, autonomous, and constitutionally established institution responsible for
primary funding, overseeing, regulating, and accrediting the higher education efforts in
Pakistan33. There are 220 universities operating under higher education commission all
over Pakistan, out of these 44 are in KP, 8 are in Balochistan and 2 are operating in GB.
The table below illustrates the current state of ICT enrolment and graduates all over
Pakistan as well as in KP, GB and Baluchistan.

. Estimated ICT .
Number of Enrolments in Estimated Female ICT

Number of Universities

ICT Graduates Per Year Graduates Per Year
BS Ms Total BS Ms | Totat | Bs | mMs | Totat | BS | ms | Tota
Pakistan 220 17847 | 1274 1 18836 | 43650 | ©37 | 47140 | 10704 | '9° | 11912
KPK 39 30 44 16635 | 1274 | 18114 | 4159 | 637 | 4520 | 335 | s0 | 392
Raluchictan | g 8 8 3423 | 181 | 3627 | 856 | 91 | 907 | 156 | 10 | 167
G.B 2 0 2 578 0 s78 | 145 | o 145 | 31 0 31

As shown in the table above, compiled through HEDR, there are approximately 200,000
students enrolled in ICT-related qualifications across the country, of which around
23,000 are enrolled in KP, GB, and Balochistan. Based on this, we estimate that
approximately 4,500 students graduate with ICT-related qualifications annually in KP,
900 in Balochistan, and 145 in GB. However, the ratio of female graduates remains
extremely low, with only 8% in KP, 18% in Balochistan, and 21% in GB.

33. https://www.hec.gov.pk/english/aboutus/pages/aboutus.aspx




Gender Skill Gap & Market Need Analysis

HE Qualifications ‘%
HEC recognized universities and higher education institutions offer a variety ﬁf?
of disciplines related to ICT. The courses and specializations within these
programmes are extensive and vary from institute to institute. HEC provides a broad
outline for designing each programme, but the content is usually curated by the
institution. That’s why, the advancement of content taught in each programme at
different institute may vary. Following list outlines the variety of ICT programmes offered
at universities:

Levels ‘ Award Type ‘ Programmes

Computer Science
Software engineering
Artificial intelligence
Data science
Information technology
Computer engineering
Cyber security
Animation Design
B tech
. Information engineering technology
. CS software
. Computer art
. Computer engineering technology
. Computer system engineering
. Game Design
. Information Design
. Robotics
. Telecommunication and networking
. Telecommunication system

COoONoUA~WN =

Level 6 BS

oo~ WN=—=O

Computer Science
Software engineering
Artificialintelligence
Data science
Information technology
Computer engineering
Telecommunication system
Science Computer
Cloud Computing
. Data Communications & Networks
. Embedded Systems and loTs
. Information security

Level 7 MS

S0 oNo R WN =

N —=O

Computer Science
Artificial intelligence
Information technology
Computer engineering

Level 8 PhD

PN~
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In Khyber Pakhtunkhwa (KPK), the number of universities offering Computer Science
(CS), and Information Technology (IT)-related degrees reflects a diverse landscape of
academic disciplines with varying levels of specialization. The highest number of
programmes is in Computer Science, with 39 universities offering BS degrees, 30
offering MS, and 17 offering PhDs. Software Engineering is the second most popular,
with 17 universities offering BS degrees and 7 offering MS degrees. Emerging fields
such as Artificial Intelligence (Al) and Data Science are also gaining traction, though they
are less widely offered, with 10 universities providing BS programmes in each. Fields like
Cyber Security, Animation Design, and Game Design remain in the early stages of
development, with only a handful of universities providing related degrees.

Number of Universitiesin KPK offering CS & IT Related Degrees

Discipline
Computer Science 39 30 17

Software engineering 17 7
Artificial intelligence 10 1
Data science 10 3
3
1

Information technology

8

Computer engineering 3
Cyber security 3
Animation Design 1
B tech 1
Bsc Information engineering technologyi 1
1

1

1

1

1

1

1

1

1

BSCS software

Computer art

Computer engineering technology
Computer system engineering
Game Design

Information Design

Robotics

Telecommunication and networking
Telecommunication system
Science Computer

Cloud Computing

Data Communications & Networks
Embedded Systems and loTs
Information security

—__m_m ===

16. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-top-trends-in-tech
17. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-top-trends-in-tech
18. https://www.burningglassinstitute.org/research/data-science-is-for-everyone
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In Gilgit Baltistan, there are two universities. Both offer bachelor's degrees in computer
science, software engineering, and IT. The gender participation ratio in Gilgit Baltistan
Is a total of 79% male and 21% female enrolment in IT related programmes.

Number ofUniversitiesIn G.B offering CS & IT Related Degrees
Discipline BS MS |PHD
Software engineering 1
Information technology 1
Computer science 2 2
Artificial intelligence 1
Data science 1
GIS and Remote sensing 1

Baluchistan has 8 universities offering technology-related courses. 6 universities offer a
BS in Computer Science, making it the most widely available undergraduate programme
in this field. Information Technology follows with 3 institutions, while Computer
Engineering and Software Engineering are each available at 2 universities. At the
graduate level, Computer Science is offered by 3 universities, while Information
Technology is available at 2. None of the universities in Baluchistan currently offer PHD
level programmes related to ICT. This underpins the lack of highly specialized
educational opportunities in Baluchistan.

Examining gender participation in Baluchistan’s education system reveals a significant
gap, with 82% male enrolment compared to 18% female enrolment.

Number of Universities In Baluchistan offering CS & IT Related Degrees

Discipline BS MS PHD
Computer engineering 2

Computer science

Information technology
Software engineering
Telecommunication engineering

N W=

= N|W o
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1) Fee Structures -
Cost associated with degree programmes is a major indicator to consider fadds
while exploring the landscape of higher education. It influences the =
decisions of the students when choosing an institute to enrol in. The fee structure for
higher education institutes varies significantly, with a major difference in the overall
costs associated with degree programmes at private versus public sector universities.
The table below illustrates this disparity across different regions and HEls. In KPK, the
lowest fee is approximately Rs. 36,000 (University of Peshawar), while the highest fee
soars to Rs. 800,000 (GIKI), indicating a substantial range in tuition costs. Similarly, in
Baluchistan, the fees range from Rs. 10,800 (University of Baluchistan) to Rs. 171,000
(NUST Quetta). In Gilgit-Baltistan (G.B), the fee range is from Rs. 36,000 (University of
Baltistan) to Rs. 53,000 (Karakoram International University), which is relatively modest
in comparison to the other regions.

Fee Structure of Universitie§BS in Computing Qualifications - Per Semester)

Region Lowest Fee Highest Fee
KPK Rs. 36,000 Rs. 800,000
Baluchistan Rs. 10,800 Rs. 171,000
G.B Rs. 36,000 Rs. 53,000

Stream IlI: Technical and Vocational Education and Training !ﬁ’
institutions =
According to UNESCO, “Technical and vocational education and training’

(TVET) is understood as comprising education, training and skills development relating
to a wide range of occupational fields, production, services and livelihoods. TVET
includes a wide range of skills development opportunities attuned to national and local
contexts. Learning to learn, the development of literacy and numeracy skills, transversal
skills and citizenship skills are integral components of TVET.”

In Pakistan, NAVTCC is the apex regulating body that leads the way in vocational training
in the country, developing policies, curricula, and certifications that align with industry
needs. Its focus on bridging the gap between academia and industry and ensures that
training programmes are practical and effective. NAVTTC's assessments and
partnerships contribute to the development of a skilled workforce, which is vital for

Pakistan's progress.
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Overview of the Institutes T11

In Pakistan there are more than 5000 technical and vocational institutes.

There are a total of 13 Qualification Awarding Bodies (QABs) in Pakistan,

including NAVTACC to develop trainings, and certify individual who successfully clarify a
qualification. Furthermore, the provincial Technical Education and Vocational Training
Authorities (TEVTAS) also play an integral role in implementation of qualifications and
regulating institutes at the provincial level. Some institutions fall under the direct
jurisdiction of the provincial TEVTAs, while rest are affiliated with the QABs for
assessment and certification purposes. Both government and private institutes are
linked with these bodies. 67149

TVET Institutes in Pakistan

According to the datasets shared by Region Total Number of Institutes

NAVTTC, the total number of TVET AJK 250
institutes in KPK (including both public zallucms;fan 343
. . 35 . ilgit Baltistan 141

& private) is 1284%. In Ball._lchl.stan, lslamabad 179
there are a total of 343 Iinstitutes KP 1284
whereas In Gilgit Baltistan, there are Punjab 1996
141 institutes. =l 1142
Total 5335

Since its evolution in 2013, NVQF has been implemented in 1690 institutes across
Pakistan.3® These institutes provide Competency Based Trainings (CBT). A Competency
based training, as per ILO’s, ‘Competency-Based Training (CBT): An Introductory
Manual for Practitioners’, is “a structured training and assessment system that allows
individuals to acquire skills and knowledge in order to perform work activities to a
specified standard.”®” The distribution of CBT Institute across the target areas is
demonstrated in the table below:

KPK Baluchistan GB |
Male 98 37 20
Female 28 17 16
Both/Co - Education 5 14 6
Transgender 0 1 6
Total 131 69 49

35 Data shared by NAVTTC
36 https://nvaf.pk/
37 https://unevoc.unesco.org/home/TVETipedia+Glossary/show=term/term=Competency-based+training
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ICT Qualifications offered in TVET institutes

TVET institutes offer various courses and trainings in ICT as per the
qualifications designed by NAVTCC.
qualifications under Level 5 have not been fully implemented yet. Following is a list of

the qualifications across different levels that are offered:

Levels Qualifications

Level 1

Al Data Technician

Level 2

Computer Operator

Computer Business Management/ IT Office Assistant)
AutoCAD

Al Data Technician

Android Application Developer (Junior Assistant)

Level 3

AutoCAD

AutoCAD 1 Year

Computer Graphics Print

Call Centre Agent

REVIT & SKETCHUP

Al Data Technician

Digital Marketing

(Computer Graphics-Motion) V2
Web Designing andDevelopment

Level 4

Computer GraphicsMotion

3D Studio MAX

Al Data Technician

(Computer Graphics-Motion) V2

Digital Marketing

Android Application Developer (Assistant)
Android Application Developer

E Commerce

Level 5

CONOPARWN=ONONEWN=OONDUTEWN =D WN ==

10.
11.
12.
13.
14.

Robotics

Networking cloud computing

Game Development

Mobile App Developer

Internet of Things

Graphic Designing

Digital Marketing

Design E Commerce & Digital Marketing (DED)
Data Analyst

Cybersecurity and Networks

Content Writing

Cloud Computing

Artificial Intelligence

3 D Modelling and Game Development

DAE

15.
16.
17.
18.
19.

Diploma in Information Technology

Diploma in Hardware Engineering

Diploma in Information Communication Technology
Diploma in Telecommunication

Diploma in Computer Technology

It is important to mention that
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In addition to these qualifications, NAVTACC also works on many commissioned training
programmes and dedicated initiatives. The IT related programmes that ran in 2024
include the Prime Minister Youth Skill Development Programme, End to End 2024 TVET
Uplift Programme, Special Skill Training Programme for AJK, Special Skill Training
Programme for Gilgit Baltistan, Summer of Code, Skill Training Voucher Programme
(BISP).38 The courses included in these programmes are enclosed in the annexure.

Supply/ Enrolments of TVET Institutes L <
The data on enrolments for Information and Communication Technology ﬁ
(ICT) specifically for Competency-Based Training (CBT) qualifications is not

readily available. Despite exploring multiple sources, we were only able to gather
fragmented data. For instance, while Skillings provides the provincial distribution of
aggregate annual supply across all trades, it does not offer specific numbers for ICT
enrolments. Similarly, the dataset acquired from the National Vocational Qualification
Framework (NVQF) clearly indicates a lack of availability of enrolment data. Additionally,
our findings from the KP TEVTA’'s annual report3® only present the numbers shown in the
table below.

P Enrolments

Computer Hardware 323
DAE
Telecom 258
Computer Operator 847
CBT Level Il (Boys only)
AutoCAD 142
Graphic Designing 27
CBT Level lll (Boys) ProgrammableLogic 17
Controller
. ComputerOperator 557
CBT Level Il (Girls) )
IT Assistant 402
CBT & A Trades for Women
(Level 1) Computer Operator 38

The only reliable and comprehensive data we were able to acquire was for the different
IT related programmes and initiatives like PMYSDM, Summer of Code, and End to End
programme. These data sets are enclosed in the annexure.

38 NAVTTC
39 https://kptevta.gov.pk/wp-content/uploads/2023/11/Annual-Progress
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Cost and Fee Structure for Courses @
The fee structure in TVET institutes vary widely depending on the course, its Iv
duration, and the level of specialization. Despite these variations, the cost of

education in TVET institutes is generally minimal compared to the expenses associated
with universities or other institutions offering formal education. The fee structure also
varies depending on the type of institute. For example, Pearl Institute Quetta charges
approximately Rs. 7000 for most of the three months’ duration courses that they offer.
CORVIT Systems which is an accredited private technical training institute charge
anywhere between Rs. 25,000 to Rs. 200,000 for the similar type of courses.
Government TEVTA institutes, for example have lesser fee. The following table presents
the fee structure of TEVT institutes for various programmes?*. The amount covers
admission and tuition fee, pupil funds, and refundable institute security.

DAE B. Tech Matric Tech
Technical Stream Courses Courses Courses
Courses
Rs. 14,455 Rs. 12,640 Rs. 5,565
1&2Years 6 Months
Vocational Stream
Courses
Rs. 5,565 Rs. 1,825
GTTLs (GTTC & GVTI W)
Level Il -IV Level IIl - IV Level Il - IV Level IIl - IV
CBT & A Courses (6 Months) (12 Months) (6 Months) (12 Months)
Rs. 2,485 Rs. 4,390 Rs. 1,945 Rs. 3,385

Stream lll: Online Learning Platforms

The third stream on the supply side is the online learning platforms. Online
learning platforms are digital environments that provide access to
educational content and resources. These platforms can host a variety of learning
materials, including videos, quizzes, and interactive modules, allowing learners to study
at their own pace or in a structured format. Online learning platforms typically operate
through a combination of pre-recorded lessons, live sessions, and interactive elements.
Learners can access these materials via the internet, allowing for flexibility in terms of
time and location.*

fult

41 Online Learning Platforms: The Different Types And Their Benefits — Forbes Advisor
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The popularity of online learning platforms has surged, especially during and after the
COVID-19 pandemic. The e-learning market is projected to grow by 20.5% from 2022 to
2030.%2 Worldwide, 49% of students have completed some form of online learning.*®

In Pakistan, the adoption of online learning platforms has been growing, particularly in
response to the pandemic. However, challenges such as connectivity issues and lack of
institutional support have hindered widespread adoption. This was highlighted during
our primary research as well, by the students and the consulted stakeholders alike.
Despite these challenges, students seemed eager to pursue self-learning specially in
the IT sector as online platforms and diversity of courses available addresses the
concern of obsolete curricula and outdated assessment and instruction practices in
traditional institutes.

3* Most popular online learning platforms in Pakistan44 :

Coursera Udemy Skillshare
Khan Academy edX Sabaq
NPTEL Unacademy Codecademy

p Digiskills.pk

Launched in 2018 by the government of Pakistan through the Ministry of Information
Technology and Telecommunication, Ignite (National Technology Fund), Digiskills.pk is a
free online training programme in Pakistan aimed at equipping individuals with the
skills needed to participate in the digital economy. More than 4 million people have been
trained through this initiative in IT related skills.*

42 2024 Online Learning Statistics — Forbes Advisor

43 Online Learning Statistics: The Ultimate List in 2024 | Devlin Peck
44 Top 10 Educational Websites in Pakistan - United Sol

45 https://digiskills.pk/
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Enrollments by Dernographics A total of 15 online courses
M 2698665 including virtual assistant
skills, freelancing,

e-commerce management,
digital marketing, digital

o F19740

N useses literacy, QuickBooks,

ol B B S55 Jewss s wmi o wei AutoCAD, WordPress, graphic
S & & RCS design, creative writing, and
SEO (Search Engine

Optimization) are  being
offered through this programme. The table illustrates the overall enrolments in the
courses across geographic areas of Pakistan. In KPK, over four hundred thousand
people enrolled. Similarly, in Baluchistan more than a hundred thousand people enrolled
in the courses. For G.B, this number crossed forty-three thousand people.

The chart*” shows that women make up almost one third of the total enrolments. The
enrolment numbers underscore that online learning is a viable option for our target
regions. There is a clear need to explore avenues that can integrate online learning into
formal qualification frameworks, ensuring that this mode of learning is recognized in
employment and career advancement opportunities. Such integration would not only
enhance accessibility but also broaden the pathways to formal recognition and
professional growth. Moreover, women's participation in DigiSkills is higher than
enrolment figures in higher education and TVET institutions. This indicates that online
learning, effectively leveraged, can unlock the potential of women by offering them the
opportunity to learn at their own pace, with the flexibility to study from home.

Current use of Digital / Online Tools in Training and E
Assessment &i}i'
On the other hand, the results we obtained from our targeted areas, Khyber
Pakhtunkhwa, Gilgit-Baltistan, and Balochistan demonstrate that online learning is not
very well established in universities & institutes due to unstable internet connection and
lack of equipment and resources. Students also showed dissatisfaction with it. In GB and
Baluchistan, stakeholders report a lack of proper internet infrastructure which further
complicates this mode of learning.

Universities in Pakistan rely on in-person learning. Although some universities have
independently taken the initiative to arrange online lectures. This approach, however,
has not been widely adopted. Even when online lectures are available, many students in

these regions find them challenging and do not feel comfortable with it.

46 https://app.powerbi.com/view?r=eyJrljoiYmRIMTMwMDctNmVjNSOOM2U5LWFjMGYtZjYOZTc5NDgyMzZIliwidCl6ljc 1ZGYwOTZJLThiNzItNDhINCO5YjkxLWN
iZjc5ZDg3ZWUzYSIsImMiQjl9
https://app.powerbi.com/view?r=eyJrljoiYmMRIMTMwMDctNmVjNSOOM2U5LWFjMGYtZjYOZTc5NDgyMzZIliwidCl6ljc 1ZGYwOTZjLThiNzItNDhINCO5YjkxLWN

47iZjc5ZDg3ZWUzYSIsImMiQjl9
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Genderwise Breakdown of Enrollments (%)
HEC is trying to shift this and has
provided access to Coursera for
students in  universities. However, 50%
traditional Technical and Vocational
Education and Training (TVET) institutes
have not yet integrated online tools into 0%
their teaching modes.

71%

29%

Male Female  X-gender N/A

The enrolment ratio in the IT and high-tech courses and disciplines is

extremely skewed, with only a handful of women enrolled in these
programmes across the institutes as shown in the above sections. The trend has various
underlying reasons including access issues, and cultural barriers. These reasons are
discussed at length in the gender related gaps section. Many stakeholders from
Academia emphasized on the direness of addressing this gender gap in the sector. In
our focus group discussions, Students themselves, shared their perspective on how
cultural barriers bar them from going to universities that are far off, and the institutes
that are locally established do not have good standards. This highlights the
geographical limitations women face, as distance and inadequate transportation
infrastructure can hinder their access to educational institutions. These factors are
comprehensively discussed in the section on gaps, challenges, and barriers to female
access to education.

Female access to available institutes / courses ‘
i

Conclusion ~ N
In summary, the supply of skills across KP, GB, and Balochistan '@~
demonstrates promising efforts, with offerings that cover a range of digital =

and high-tech fields, including emerging technologies. However, these initiatives are
often fragmented and lack integration, reducing their overall impact and reach.
Moreover, the absence of comprehensive and reliable data on skills supply, especially
in-case of TVET supply poses a significant challenge to effective planning and policy

formulation.

A key concern remains the low female participation in formal education and training
programmes. Encouragingly, trends show that the highest ratio of female learners is
found in online learning platforms, though the use of online tools overall remains limited.
Expanding the use of online learning could significantly enhance women's participation
by offering flexible, accessible pathways to skill development.

Despite these initiatives, a supply-demand gap persists, and in the next section, we will
explore the underlying factors contributing to this imbalance and propose potential

solutions to bridge the gap.
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Section 3: . P
Barriers, Gaps and Challenges !‘..ﬁ

This section identifies and examines the key barriers, gaps, and challenges facing the
digital and high-tech sectors in Khyber Pakhtunkhwa (KP), Gilgit-Baltistan (GB), and
Balochistan. These include mismatches between academia and market demands,
obstacles to women's participation, qualification gaps, weak industry-academia
linkages, shortages of skilled trainers, insufficient startup support, inadequate career
counselling, and poor infrastructure. Addressing these issues is essential for cultivating
a skilled and inclusive workforce in these regions.

3.1) Skills Supply-Demand Gaps 0
a. In terms of numbers l“‘!
In this section, we converge and compare our findings from the previous

sections on demand and supply to identify the prevailing skills gap in the market.

To achieve this, we followed a systematic approach:

1. Skills Curation: We curated a comprehensive list of over 150 skills in demand across
local and international job markets, as well as the freelance market. This was based
on both primary data (qualitative consultations with key stakeholders) and
secondary data (desk-based research).

2. Skills Merging: Once an exhaustive list of skills was identified, we then merged them
into various domains to follow our next steps.

3. Job Posting Analysis: We explored job posting platforms such as LinkedIn and
Indeed to determine the actual number of job postings for each skill. For Pakistan, we
focused on entry-level positions, while global job postings reflected overall demand.

4. Freelancing Platforms: We also analysed freelancing platforms, such as Fiverr and
Upwork, to identify the total number of gigs available for each skKill.

5. Demand Quantification: This enabled us to quantify the demand for each skill. We
ensured that only skills with clear demand made it onto the final list, avoiding reliance
solely on opinions or their mentions in reports or online sources.
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Once we had a clear understanding of demand, we turned our focus to assessing the
supply of these skills. This involved the following steps:

1. Education Programmes Review: We identified the qualifications and programmes
being offered at levels 5 to 7 in universities within the target areas, and levels 4 and
5 inthe TVET sector. We also included programmes run by NAVTTC.

2. Course and Competency Compilation: We compiled the courses, competencies,
modules, and key learning outcomes specified by HEC for higher education
institutions (HEIs) and by NAVTTC for TVET initiatives.

3. Skill Alignment Assessment: We then conducted a detailed analysis of the courses,
competencies, modules, and key learning outcomes (CLOs) to determine whether
the skills in demand were being offered in the current educational and training
programmes.

4. Supply Quantification: This allowed us to quantify the supply of each skill by level
and programme, providing a clearer picture of how well the educational and training
sectors are addressing the market demand for these in-demand skills.

A detailed numeric analysis based on this approach has been annexed. The tables list
various skills, and for each skill, we have quantified the supply (considering both higher
education qualifications' course learning outcomes and TVET competencies). Against
these supply figures, we have also quantified the demand in local, global, and freelance
markets, using the sources described earlier.

It is important to note that complete supply data for all programmes and degrees were
not available, which may limit the full accuracy of these numbers. Consequently, certain
gaps in our findings could be due to missing information rather than an actual lack of
supply. To address this, we consulted IT industry and academic experts to categorize
each skill into three supply and demand categories: low, medium, and high. The
following skill-gap analysis is the result of this process.

Skill Gap Analysis: @,
In analysing the gap, it became evident that it manifests in two distinct forms: N
1. Shortage of the skilled workforce (demand exceeding supply)

2. Surplus of the skilled workforce (supply exceeding demand) and
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This dual perspective is crucial, as it provides insight into both the oversupply of certain
skills and the areas where there is a shortage. Understanding these dynamics allows for
targeted interventions—highlighting where skill training and development are excessive
and where additional training is needed to address gaps. Consequently, it informs
strategic decisions on how to align educational and vocational training efforts with
actual market needs, ensuring a more balanced and effective approach to skill
development. We discuss the gap for local market and freelance market below. The
global market is not included because it is intuitively understandable that the global
demand numbers will surely surpass the local supply numbers, and the gap identified in
terms of numbers would not yield any particularly insightful trends.

Shortage of the Skilled Workforce: e

In analysing the shortage of IT skills, we identified those with high demand but f'_""'o
observed that the market supply remains inadequate in the three regions we

studied. This shortage highlights a gap that may arise from two factors: either the
workforce being trained in these skills is insufficient, or the market demand is expanding
more rapidly than the supply generated by higher education institutions (HEIs) or the
TVET sector. This indicates a need for greater emphasis and investment in the
development of these skills to align with the market's increasing demands. Following are

the skills exhibiting shortage in the workforce as per our study:

Skis_ | Demand_ Supply _

Source Code Management & Automation (Git, GitHub) High Low
Azure/AWS High Low
Automation High Low
Figma High Medium
Generative Al High Low
Automated Testing with Selenium High Low
Ul/UX Design High Medium
Software Testing High Medium
React High Medium
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Surplus numbers but Inadequate quality of the Skilled Workforce Qf?)
To calculate the surplus of IT skills, we first identified those skills with high é&é
supply in the market but relatively low or medium demand. This surplus
suggests market saturation, which can indicate one of two things: either the workforce
for these skills is already sufficient, or the supply is too theoretical and lacks the
practical skills demanded by the industry. This calls for a more detailed analysis of the
course content for these skills, which we have conducted, leading to the
recommendations provided in the relevant section.

| Skihs | Supply

Graphic Design High Med ium
Cybersecurity (theoretical) High Medium
Virtual Assistance High Medium
E commerce High Medium
Search Engine Optimization High Low
Digital Marketing High Medium

Furthermore, we also identified and categorized a few skills that, while adequately
offered in terms of numbers, are too theoretically focused to produce a skilled
workforce that meets market needs.

Artificial Intelligence High High
Python High High
Machine Learning High High

In addition to the above categories, we also identified a few skills where both supply and
demand are low. However, readers should not view these skills as unimportant, as they
remain highly sought after in the global IT landscape. While they may not currently be in
high demand in the local market, their relevance on the global stage underscores their
long-term value.

Demand

AR/VR Developer Low Low
Qlik Low Low
Scrum Master Low Low
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In terms of quality

In core skills offered by the higher education as well as TVET institutes, there is a
significant relevance problem: stakeholders are identifying a demand for skillfulness in
emerging technologies but highlight the lack of available human resources skilled in
those emerging technologies. This demonstrates a relevance problem as the supply is
not meeting the demand for these emerging skills. It is noted that most graduates know
theory, but they lack hands-on experience; additionally, stakeholders observed quality
issues. We tried to dig deeper into these quality issues and have identified that the basic
reason behind this is that Curricula of universities frequently lag behind emerging and
industry prevalent technologies. There are potentially several reasons for this, as
highlighted below:

1.Tedious Process of Curriculum Revision: Most of the universities in these provinces
follow curriculum provided by HEC or its affiliated accreditation body for computing and
technical programmes. The overall process of curriculum release from HEC to its
adoption in a university is a tedious process and is not aligned with the continuously
evolving technology needs. For instance, the National Computing Education
Accreditation Council (NCEAC) is responsible for accreditation of computing education
in Pakistan. NCEAC creates national bodies of experts and revises its curriculum on
average every three years. The last revision being made in 2023. The curriculum is
intended to be a guidance, but due to limited experts’ availability in most of the
universities in these three provinces, the universities opt to follow the curriculum as-it-is.
Once the curriculum is released, the universities start the adaption process, which may
take anywhere from 1 year to 5 years in getting it approved from various statutory
bodies, Board of Studies, Board of Faculty, Academic Council, Syndicates. The industry
is working on rapidly evolving technologies that drastically change in a two-year
window. This mismatch results in students not obtaining the skills in line with the industry
needs.

2.0rientation towards theoretical foundations: Universities in Pakistan are inherently
focused on strengthening core concepts and theoretical foundations, which results in a
noticeable gap in the integration of practical technological skills within their curricula.
This emphasis on foundational knowledge, though essential, often overlooks the rapidly
evolving technological landscape that industries demand. This results in fresh graduates
who frequently encounter significant skill limitations that hinder their employability in
today’s dynamic job market. Industry experts estimate that around 80% of technical
graduates from typical Pakistani universities are not immediately employable,
highlighting a critical disconnect between academic education and industry

requirements. =
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3. Lack of Industry Awareness: A significant barrier to bridging the skills gap is the
insufficient awareness among academic institutions regarding the latest industry trends
and requirements. Universities often lack direct channels of communication with industry
leaders, resulting in curricula that do not reflect the current demands of the job market.
This disconnect means that university faculty may not be fully informed about the
specific skills and technologies that employers are seeking, leading to outdated or
irrelevant course content. Additionally, there is a scarcity of industry-driven projects,
internships, and collaborative programmes within universities, which further diminishes
students' exposure to real-world applications and professional environments. The
establishment of industry advisory boards is a positive step in this direction, but many
universities have yet to operationalize these boards. In instances where they are active,
meetings occur only once a year, resulting in delayed feedback and insufficient
alignment with the fast-paced changes in the industry. Consequently, curriculum updates
are slow to incorporate new skills and technologies, increasing the skills gap and
reducing graduates' competitiveness in the job market.

4. Lack of Available Resources and Teachers Skills: Another limitation is the
inadequate availability of resources and the technical proficiency of faculty members.
This limitation is more critical in the three target provinces, as the technology industry in
these provinces is limited. The technical skills of faculty members often do not keep pace
with the latest developments in the field. Many educators may lack practical experience
with emerging technologies or have limited opportunities for professional development
to stay updated with industry trends. This results in a teaching workforce that is not fully
equipped to mentor students in modern technologies, thereby increasing the skill gap
and diminishing the overall quality of education delivered. The university reward system
is inclined on research, which is mostly theoretical in the universities.

5. Soft Skills: With problems of quality & quantity both discussed above, we now turn
towards the third major issue; lack of soft skills among HE and TVET graduates. Both
primary and secondary sources show a lot of emphasis on the lack of soft skills among
graduates.

The TechLift programme, which addressed the lack of skilled tech workers in the country,
was initiated through a partnership between the Pakistan Software Export Board (PSEB),
Pakistan's IT Industry Association (P@SHA), maintained a curriculum of 90% technical
skills and 10% soft skills*® .

48 https://www.pasha.org.pk/publications/impact-assessment-report/
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Our stakeholders emphasized a lot on soft skills, an analysis of the soft skills mentioned
by 50+ stakeholders are illustrated in the infographic below.
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As illustrated in the infographic above, the soft skills emphasized by stakeholders can be
categorized into 7 categories, as discussed below

1.Basic Skills: These foundational skills, such as personal hygiene, overcoming shyness,
and understanding how to dress appropriately, are essential for creating a professional
image. Stakeholders emphasized that while these may seem simple, they play a critical
role in shaping how individuals are perceived in professional settings. Focusing on these
skills can help students build confidence and create a strong first impression, which is
often key to career success.

2.Presentation Skills: The ability to effectively present ideas is crucial in the workplace.
This includes not just the technical know-how of using presentation tools, but also the
ability to communicate confidently and maintain focus during a presentation.
Stakeholders highlighted the need for training in structuring content, engaging an
audience, and conveying key messages with clarity, which can significantly improve a
student’s ability to influence and persuade in professional environments.
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3.Communication & Interpersonal Skills: Emotional intelligence, teamwork, and
English language proficiency are fundamental skills that employers seek in the global
market. The gap analysis identified a strong demand for individuals who can collaborate
effectively, communicate across different cultures, and navigate complex interpersonal
relationships. Stakeholders stressed that these skills are necessary for students to thrive
in diverse, multicultural, and remote work settings.

4.Entrepreneurship Skills: Branding, marketing, and product development are
essential for students aspiring to start their own ventures or contribute to
entrepreneurial initiatives within organizations. Stakeholders noted the need for
students to understand the basics of entrepreneurship, from creating a marketable
product to managing a business. Equipping students with entrepreneurial thinking will
enable them to innovate and take on leadership roles in fast-evolving industries.
5.Problem-Solving Skills: Problem-solving involves the ability to think critically, analyse
situations, and develop effective solutions. This skill is vital in almost every career and
industry. The demand-supply gap analysis found that students need training in
structured problem-solving approaches, which includes breaking down complex
challenges and applying logical methods to resolve them. Stakeholders recommended
practical case studies and scenarios as tools for developing this competence.

6.Financial Skills: Financial literacy, understanding pricing, and providing commercial
services are key aspects of financial skills that stakeholders identified as crucial for
students' success. Many students lack the ability to manage budgets, interpret financial
statements, or understand market pricing strategies. By learning these skills, students
can make informed financial decisions, whether managing their own finances or
contributing to the financial health of a business.

7.Career Development Skills: Knowing how to apply for jobs, freelance, and navigate
job interviews are crucial career development skills. Stakeholders highlighted that
students often lack practical knowledge on how to market themselves in the job market.
Training in these areas ensures that students are prepared not only to secure
employment but also to manage their career growth over time. Offering guidance on
resume building, networking, and interview techniques can greatly enhance a student’s
employability.

32. https://www.hec.gov.pk/english/aboutus/pages/aboutus.aspx
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3.2) Gaps in Qualifications [%‘I

It appears there's a significant gap between the skills demanded by the tech 2o
industry and what educational institutions are currently providing. Much of this

is already discussed in the section on quality issues already, here we discuss

certain high-demand skills that were not found in the Levels 4-7 qualifications being
offered by universities or TVET institutes, these include.

Most of these courses are considered as important by any experts our primary research,
are highlighted in the demand we identified, and are also listed in existing other reports
under high demand skills.

* Frontend Development with React

« Backend Development with Node.js & MongoDB

+  Web Development with WordPress & PhP

* Cross Platform Mobile App Development with Flutter

* AWS and Azure cloud platforms

* Business Automation with Python & RPA Tools

+ Automated Testing and Quality Assurance for Software (Manual + Automated)
+ SalesForce Administration

Course design processes (HE and TVET)

The primary entities responsible for shaping course design within Pakistan's higher
education system include the Higher Education Commission (HEC), whereas in the
Technical and Vocational Education and Training (TVET) institutes NAVTTC is responsible.
Each of these stakeholders plays a distinct role in ensuring the quality and relevance of
academic programmes, particularly in the rapidly evolving field of technology.

The curriculum revision process of HEC is divided into two phases. The first phase
focuses on the assessment and analysis of the existing curriculum. It involves forming a
National Curriculum Revision Committee (NCRC) composed of experts from various
universities and organizations. This committee reviews the existing curriculum,
considering aspects like learning outcomes, course content, teaching strategies, and
evaluation methods. The committee then drafts a revised curriculum based on their
analysis and discussions. The second phase involves circulating the draft curriculum for
feedback and finalization. The draft is shared with local and international experts,
universities, and relevant organizations to gather diverse perspectives and suggestions.
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The NCRC then reconvenes to discuss the received feedback and finalize the
curriculum. After obtaining approval from the competent authority, the revised
curriculum is then shared with universities and institutions for implementation. This
meticulous process ensures that the curriculum remains current, relevant, and meets
the evolving needs of the education sector.*®

For TVET, the course designing process in Pakistan involves a systematic approach to
ensure courses are relevant to industry needs. The process begins with the formation
of a Qualification Development Committee (QDC), comprising representatives from
TEVTA, industry experts, and academics. The QDC works in stages, with the first stage
focused on developing Occupation Profiling Charts (OP Charts) and Competency
Standards. In the second stage, the committee creates Assessment Packs and the
curriculum itself. The third stage sees the development of Teaching and Learning
Materials (TLM). Finally, the National Qualification Accreditation Committee (NQAC), with
representation from all TEVTAs and boards, validates the qualification, ensuring its
quality and industry relevance. This multi-step process ensures that TVET courses are
aligned with market demands and equip students with the skills needed for
employment.>®

But these organizations only provide the high-level guideline, the responsibility for
ensuring the relevance and responsiveness of academic programmes to the evolving
needs of the tech industry is distributed across various stakeholders. The Higher
Education Commission (HEC) sets the foundation by providing curriculum outlines that
align with global standards. These outlines, developed by the National Computing
Education Accreditation Council (NCEAC), serve as a blueprint for computing courses
offered by universities across the country. The HEC conducts a comprehensive review
of these outlines every three years to ensure their continued relevance.

While the HEC provides the framework, universities bear the responsibility for
implementation and regular curriculum updates. Some institutions, like IMSciences,
have taken a proactive approach by establishing annual review meetings and boards
that include industry experts and alumni. This collaborative approach ensures that
curriculum revisions are informed by real-world industry needs and trends. However,
not all universities demonstrate curriculum modernization. Some institutions have
outdated curricula, with updates lagging six years or more behind industry standards,
highlighting inconsistencies in how universities adapt to the dynamic tech landscape.

49.https://www.hec.gov.pk/english/services/universities/cr/Pages/default.aspx#:~:text=The%20first%20draft%20prepared%20is,institutions%20and%
20organization%20soliciting%20their

50.Primary data sources with NAVTTC personnel @
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At the faculty level, individual professors play a crucial role in keeping course content
up-to-date and relevant. However, while there are mechanisms such as students
feedback, peer reviews, HEC visits, in regions we are interest in, current system lacks a
robust check-and-balance mechanism to ensure that course content remains aligned
with industry needs. This lack of oversight leads to outdated teaching materials and a
disconnect between academic learning and practical application. Additionally, the
emphasis on research and academic publications within the higher education system
can sometimes overshadow the importance of practical, industry-relevant training,
further widening the skills gap.

Technical and Vocational Education and Training (TVET) institutes play a vital role in
bridging the skills gap by providing industry-specific training programmes. While
organizations like GIZ and NAVTCC have implemented changes to modernize TVET
programmes, such as the revised DIT curriculum that requires trainers to deliver the
course in a condensed six-month timeframe, a comprehensive assessment of these
programmes' effectiveness in meeting industry demands is crucial. Understanding the
processes, identifying existing gaps, and ensuring that TVET graduates possess the
skills required by the industry are essential steps in maximizing the impact of these
programmes.

Accreditation (domestic and international)

Current Situation

The current situation of universities in Pakistan is characterized by a reliance on
accreditation solely from the Higher Education Commission (HEC) of Pakistan and
National Vocational & Technical Training Commission (NAVTTC).

HEC's process of recognizing an institute involves a thorough evaluation by a
government body or an authorized agency. This evaluation aims to ensure that the
institute meets predetermined standards and requirements. The assessment typically
encompasses various aspects, including the institute's infrastructure, faculty
qualifications, curriculum, financial stability, and adherence to legal and regulatory
norms. Upon successfully meeting these criteria, the institute is granted recognition,
signifying its legitimacy and authorizing it to operate legally and offer recognized
qualifications.®

51 https://www.hec.gov.pk/english/services/universities/Documents/887_HEC2_Criteria_of_university_institutions.pdf
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The accreditation process of NAVTTC is a comprehensive evaluation system used to
assess the quality of TVET institutes in Pakistan. This process focuses on various aspects
like governance, finances, faculty qualifications, infrastructure, teaching methods, and
industry connections. Institutes are thoroughly checked against a defined set of criteria
to ensure they meet the required standards. Based on their performance, they are
awarded an institutional accreditation valid for five years or a programme accreditation
valid for three years®? .

There is currently no system in place for special international accreditation.

_certification needs within the Pakistani higher education system to ensure alignment
with international standards.

Certifications Needs & Recommendations

The research indicates that while local industries in Pakistan prioritize skills over
certifications, certifications are particularly important for international positions and
freelance work. Certifications play a critical role in the global ICT industry. In a rapidly
evolving sector where new technologies and tools are introduced frequently,
certifications provide a way for professionals to demonstrate their up-to-date
knowledge and specialized skills. Considering this, our recommendations section
includes few courses, that must be taught in accordance with the certification needs,
these include;

Recommended certifications

META Front -end Developer

W3Schools Certified React Developer:

OpendS Node.js Application Developer (JSNAD)

MongoDB Associate Developer

AWS Certified Cloud Practitioner Certification

Microsoft Certified: Azure Fundamentals

Microsoft Certified: Power Bl Data Analyst Associate
ISTQB Certified Tester Foundation Level

Salesforce Certified Administrator

CISSP - Certified Information Systems Security Professional

52 NAVTTC accreditation manual
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3.3) Barriers to Women in Tech

This section delves into the obstacles women encounter in accessing
education and joining the workforce in our target regions of KP, GB and
Balochistan. Numerous barriers hinder women, returnees, and individuals with
disabilities from acquiring tech skills, pursuing entrepreneurship, and securing
employment. Primary data analysis for each target region—KPK, Balochistan, and
GB—reveals overarching barriers: cultural, geographical, and affordability
constraints. Additional hurdles include limited awareness, inadequate education
quality, and safety concerns. This section will elaborate on the major overarching
barriers, while the infographic below outlines the specific barriers identified during our
primary qualitative research.
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To explain these gaps further, we have divided these into three categories, the first
being cultural barriers, this includes traditional beliefs, awareness issues and safety
concerns. The second category is logistical issues, and the third category is financial
constraints, discussed separately for each region below.

a. Cultural Gaps

The primary data shows many cultural gaps among masses that translates into women
not being able to get education or contribute to workforce.

Firstly, the issue of awareness among women and their family members regarding the
tech field, including its market and scope, has been repeatedly raised. This lack of
awareness is particularly prevalent in the KPK and Balochistan regions, compared to GB,
which appears to have a more progressive outlook on education and the importance of
the tech field.

The second type of issue identified in this area is the concept of associating fields with
gender. The stakeholders express how linguistics and medicine are associated with
women, while engineering and tech are generally associated with men.

Another reason that seems obvious from the data is that many females in the target
region face additional pressures: they are not allowed to study in co-education, they
are not allowed to work with the opposite gender, and they are pressured to marry
early and focus on their family life.
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The table below presents insights directly from women residing in these regions—KPK,
Balochistan, and GB. These verbatim accounts, drawn from interviews with students and
recent graduates, shed light on the multifaceted issues they face.

Balochistan

Cultural barriers

Limited Awareness

Safety Concerns

"In our community, girls are
discouraged from going to
school after a certain age.
Parents don'’t believe in
educating girls beyond basic
schooling."

"Parents here don'’t
understand the value of
IT education for
women. They push girls
into traditional roles
instead of supporting
them in pursuing IT
careers."

"Safety is a big issue for girls
traveling to educational
institutions. Parents don’t allow
them to attend if it's too far or
unsafe."

"Many families in rural
Balochistan don’t allow their
daughters to pursue careers

like IT. Ifs seen as
inappropriate for women."

"There’s a general lack
of awareness about IT
jobs and their potential,
especially for women.
Parents and families
don’t see it as a viable
career."

"There are safety concerns
about girls commuting long
distances, and this discourages
many families from allowing
their daughters to pursue IT
education."

"Culturally, girls in Balochistan
are expected to take up
household responsibilities
rather than studying or
pursuing IT careers."

Cultural Barriers

"Many people here
believe that IT is not for
women, so they don’t
encourage their
daughters to pursue it."

Limited Awareness

"Parents fear for the safety of
their daughters, especially when
they have to travel far for
education. This prevents them
from attending IT institutes."

Safety Concerns

"In our community, we don't
give importance to education
but skills...We have the
cultural barrier where people
don't see IT as benéeficial for
women."

"Most families here
don't realize how much
potential IT has. They
don't see it as a valid
career for women."

Parents are concerned about
the safety of their daughters
when they have to travel for
education. They fear
harassment and don't allow
them to go far."

"Many parents don’t allow their
daughters to attend
universities due to cultural
restrictions."

"There is a lack of
career counseling for
women in IT. Many girls
don’t even know what
kind of job opportunities
exist in this field."

"Safety is a huge issue,
especially for girls traveling
alone to educational institutions.
This is why many families don't
send their daughters to study."

"We have less female
participation in IT because of
cultural barriers."

"We need more
awareness
programmes to educate
families about IT
careers for women.

"There should be proper

security arrangements in

educational institutions to
assure parents

"There are cultural norms that
expect women to take up
traditional roles rather than
entering the IT sector."

Cultural Barriers

Limited Awareness

Safety Concerns

In Skardu, there is strong
cultural pressure on girls to
marry early. Parents don't see
IT as a career for women."

"We don’t have enough
awareness
programmes to educate
people about IT
careers, especially for
girls. Parents don’t see
it as a valid option."

"Safety during travel is a major
concern. Families don't let their
daughters attend universities if it
means traveling long distances."
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b. Geographical Gaps

Geographic factors pose significant mobility challenges within the region. Balochistan's
expansive size leads to considerable travel distances, while Gilgit-Baltistan faces
limitations due to underdeveloped road infrastructure amid mountainous terrain. These
geographic constraints disproportionately impact women and persons with disabilities,
for whom long-distance travel for education or employment is often impractical. This is
compounded by safety concerns, inadequate transportation options, and prevailing
societal restrictions

(QQ

“Women face mobility issues. This lack of mobility and infrastructure further discourages women

from pursuing training and career advancement in the IT sector." - stakeholder — GB
A stark disparity exists between urban centres and remote areas. Major cities offer more
educational resources, job opportunities, and infrastructure, while remote regions lag
significantly. This disproportionately impacts women who
“In Baluchistan, there are few industries or software houses, and this creates a barrier, especially
for females, in finding work in their chosen fields also there is only one women’s university that

offers computer science and IT programmes." — University professor — Balochistan

“In GB, there wasn't much local industry for IT. Those who studied IT often had to move to

QO

another cities, which was not feasible for many females." — Stakeholder from GB

This report identifies multiple gender-based mobility issues. Women, in general, have
limited means of transport. This is especially problematic in the target regions, where
mobility options are even more limited. The following tables contains the focus group
discussion responses related to this gap from the students and graduates from each
region:
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Region | Logistical Issues

"The only software house in the area is far from where most girls live, and there’s
no transportation available to get there."

. "Girls in Balochistan don’t have access to transport, and they can’t travel far to
Balochistan | attend IT courses. This limits their opportunities.”

"Public transport is almost non-existent in many parts of Balochistan, which
makes it impossible for girls to attend universities or IT institutes."

"Transportation is a big problem here. Many women can't travel long distances to
reach universities because of poor public transport.”

"There are very few transport options for girls who want to study IT. They rely on
KPK male family members for transport, which limits their freedom."

"Public transport is unsafe and unreliable, and many families don't allow their
daughters to use it, which prevents them from attending IT courses." Source:
Peshawar FGD

"The mountainous terrain makes it difficult for girls to reach universities. We don’t
have reliable transport, so many girls drop out."

G.B "Transportation is a huge problem in Gilgit-Baltistan. Girls have to travel far to
attend IT classes, and many can’t make the journey."

"There are very few transport options for women here, which means many girls
can’'t attend IT courses even if they want to."

c. Affordability Gaps

The cost of quality tech education, professional certifications, and specialized training
programmes often proves prohibitive for women, especially those from disadvantaged
backgrounds. Affording essential equipment like computers, software, and reliable
internet access poses a significant challenge, particularly for women who may have less
financial autonomy.

Additionally, there is a financial aspect: the fee structure at universities is quite high. For
example, when considering education for both boys and girls, families often prefer to invest
more in the education of male children and provide only basic education to females. For them,
this is considered a luxury rather than a right. If resources are limited, there is a preference for

investing in male education." — University professor from Balochistan

" The financial limitation of technology available can be a barrier. This is an issue for everyone,
but specifically for women, because sometimes female expenses are not well understood by

families" — University Professor in Islamabad i i
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This section highlighted the significant barriers women face when trying to enter the
tech industry. These barriers are deep rooted in societal norms and perceptions.
Addressing these issues requires a multifaceted approach that includes education and
awareness campaigns targeting both men and women.

One promising strategy to attract more women to the IT sector is emphasizing the
flexibility it offers, particularly regarding remote work and home-based learning. This
approach can directly address concerns about mobility, safety, and family obligations,
which are particularly relevant for women in the regions studied. The awareness can be
promoted using relevant slogans, such as, Safety, Security, Success.

The stakeholder consultative sessions also spark a debate about the effectiveness of
women-only institutions. While some believe these institutions provide a supportive
environment where women can thrive without facing gender bias, others argue that they
might unintentionally reinforce segregation. A balanced approach might involve
fostering inclusive learning environments within existing institutions while
simultaneously offering specialized programmes tailored to address the specific needs
and challenges women face.

(QQ

“Women should work alongside men, so both can learn each other’s qualities”-Incubation centre

QO

The report points out that cultural perceptions of women in tech vary geographically.
While some areas have a more progressive outlook, others remain deeply traditional.
This difference highlights the need for tailored interventions that consider the specific
cultural context of each region. For example, awareness campaigns might need to be
framed differently in regions where the acceptance of women in tech is lower.

representative — KPK

The following table presents insights directly from students in KPK, Balochistan, and GB,
highlighting the affordability related challenges they encounter in their educational and
professional journeys. These verbatim accounts provide a raw and unfiltered
perspective on the financial obstacles hindering their progress.
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Balochistan
Limited Access to quality education

Financial Constraints

"There are very few IT institutions in Balochistan, and
most of them are located in Quetta, far from rural
areas where most girls live."

"Girls from lower-income
families can’t afford IT
education. The fees for
courses and the cost of
equipment are too high for
most people."

"Many girls can’t access IT education because there
are no specialized courses available in their areas.
They don’t have the resources to move to cities like
Quetta."

"Many girls want to study IT
but can’t because they don't
have the financial resources
to pay for the courses or the
necessary equipment.”

"The quality of IT education here is very poor. Even
those who attend classes don’t learn much because
there aren’t enough qualified teachers."

Limited Access to quality education/Infrastructure

"There are very few
scholarships available, and
many girls drop out because
they can'’t afford to continue
their education.”

Financial Constraints

"Girls here can't access IT education because there are very few
institutions offering these courses, especially for women."

Many students here can't
afford the fees for IT
courses. Even those who
want to study further can't
continue due to financial
difficulties."

"The limited number of educational institutions in KP makes it
very hard for women to get IT education, especially in rural
areas."

"Laptops, internet access,
and other resources needed
for IT courses are too
expensive for most families
in this region."

"We lack qualified teachers in our area to teach advanced IT
courses. Many girls drop out

Limited Access to quality education/Infrastructure

"Scholarships are limited,
and many deserving girls
can’t pursue IT education
because they

Financial Constraints

We don’t have proper IT institutions here in Skardu. Girls have to
travel far to get IT education, and many can'’t afford to."

"Many girls can’t afford the
resources needed for IT
education. Laptops and
internet access are too
expensive for most families."

"There are no advanced IT courses in our region. Girls who want
to pursue higher studies in IT have to move to other cities."

"Even if girls want to pursue
IT, they can't continue
because their families can’t
afford the equipment or the
fees."

"The lack of quality educational facilities is a big issue in Gilgit-
Baltistan

"Scholarships are very
limited, and many deserving
students can’t get access to
the financial help they need
to pursue IT courses."
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3.4) Industry-Academia Linkage Gaps «
a. Overview

A general consensus emerges that a significant gap exists between industry
and academia. One primary concern is that academic courses are often misaligned with
current industry needs, leading to graduates being ill-prepared for the modern workplace.
This issue is further exacerbated by limited interaction between educators and industry
professionals, hindering the timely updating of course curricula. While academia
expresses disappointment over the lack of industry support for collaborative initiatives,
industry engagement with academia often remains restricted to superficial activities like
job fairs and open houses. This transactional approach fails to address the crucial need
for collaborative curriculum development and a deeper understanding of evolving
technological landscapes.

Although some efforts are being made to bridge this divide, such as increased
collaboration with industries and the emergence of MOUs created jointly by industry and
academia, stakeholders’ express dissatisfaction with the progress. These efforts can be
divided into three types of collaborations, Direct linkage with academia, Indirect linkage
with academia and Indirect linkage with Academia staff, the table below briefly outlines
what the type of these linkages are, and which of the target regions that are currently

following it:
Linkage Type Linkage Detail Region
KPK GB Balochistan
Formal agreements
Direct Industry- (MOUS)_between
1 Academia companies and U a
Linkaqes universities for
9 internships and hiring
graduates.
Informal
collaborations like
seminars, joint
2 | Indirect Linkages placement drives, u u

and internships
without formal
MOUs.

Unofficial
relationships with
/Direct Linkages professors for hiring
with Faculty/Staff | interns, reviewing
projects, and sharing

selection criteria.
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i. Direct Industry academia linkages

Primary data suggests some companies currently have direct linkages with academia,
such as, Arbisoft and NayaTel, have established MOUs with universities. Arbisoft has
agreements with around 20 universities, including NUST and NUML, for internship
programmes. NayaTel has signed MOUs with several universities in Peshawar, including
UET Peshawar, UET Mardan, IM Sciences, and City University Peshawar, for hiring
graduates in engineering, finance, HR, and marketing.

ii. Indirect Linkage

Primary data suggests that some industries and universities maintain indirect linkages,
collaborating on activities without formal Memorandums of Understanding (MOUSs). For
instance, the University of Baltistan has hosted numerous IT-focused seminars and
speeches featuring professionals from private companies. Additionally, a few private
companies have established connections with universities to conduct joint placement
drives or recruit interns, indicating a less formal but still active collaboration between
these sectors.

iii. Direct Linkages with Faculty/staff

Some industries have unofficial relationships with university professors and placement
officers to exchange information and collaborate on certain tasks, such as hiring interns
or reviewing final-year projects. These collaborations often involve discussing top
students and their suitability for specific roles within the company. The company might
request recommendations from professors and subsequently share their own reports
with universities, highlighting their selection criteria for new graduates. This
collaborative approach helps institutes connect with potential candidates and
streamline the hiring process.

B. Government Support to Industry (Sponsorship, Tax Relief)

This section outlines the government's role in fostering a robust tech industry, starting
with the Apprenticeship Act. This updated act expands apprenticeship opportunities
across various sectors. The Act widens the definition of "employer" to include diverse
employment structures, accommodating modern workplaces. Additionally, "designated
trade" now encompasses any trade, occupation, or field within sectors like engineering,
technology, and management, promoting a wider range of apprenticeship
opportunities. The previous requirement for employers to have a minimum of 50
workers to participate is removed, enabling smaller companies to engage in
apprenticeship programmes. The Act also recognizes and incorporates informal
apprenticeships, acknowledging diverse learning pathways. Finally, the Act clarifies the
exclusion of apprentices from the "Worker Definition," providing legal clarity.




Gender Skill Gap & Market Need Analysis

Secondly, the primary data reveals that PSEB runs a co-opting programme. The PSEB
has initiated a co-opting programme in collaboration with PASHA to connect Pakistani
students with the local tech industry. from this programme, 500+ companies
registered with Pasha are provided access to a portal for a pool of potential interns.
The programme's objective is to bridge the gap between academia and industry by
offering graduates opportunities to gain practical experience and enhance their
employability. While the portal's full implementation will require some time, it
demonstrates a commitment to supporting graduates as they transition into the
workforce.

Moreover, MOITT and PSEB, in collaboration with Pasha, are planning to scale up the
TechLift programme. This programme aims to identify skill gaps in the Pakistani IT
sector and design training modules tailored to meet industry demands. By creating
industry-led training models and implementing them throughout Pakistan, the
programme seeks to ensure that graduates are well-equipped for the job market. To
achieve international recognition and standardization, the programme will also
allocate international curriculum and certifications. With a budget of 4 billion PKR, the
programme aims to train 20,000 students, bolstering Pakistan's IT sector and
fostering its growth on a global scale.>?

On international level, The Digital Cooperation Organization (DCO) is an international
organization comprised of seven member states: Pakistan, Saudi Arabia, Bahrain,
Kuwait, Nigeria, Oman, and Jordan. The DCO aims to facilitate the growth of the digital
economy among its member states. One of its key initiatives is the creation of a digital
passport, which will streamline the process for businesses in one member state to
expand their operations to another. This initiative will be particularly beneficial for
Pakistani IT companies looking to tap into the Saudi Arabian market. The DCO is also
collaborating with Pakistan on an initiative to create a new industry co-op programme
that will be a part of the final semester of computer science degrees at universities.
This programme will allow students to earn 6-9 credit units by working in the IT
industry, giving them practical experience before they graduate. Additionally, the
DCO is working to establish a Digital Foreign Direct Investment (FDI) event to attract
investment in digital ventures within its member states.>*

Similarly, PSEB organizes industry meetups. For instance, the Industry Academy
meet-up in GB proved instrumental in integrating industry professionals into
academic programmes. This event fostered dialogue between industry leaders, PSEB
representatives, students, and local stakeholders.

53 https://www.pasha.org.pk/wp-content/uploads/2024-Budget-Recommendations-by-P@SHA.pdf
54 https://moitt.gov.pk/NewsDetail/MWJiNGI 1NjItZTEOOSOOMmUYLWIyMWQtMGJiN2NjZTIkODI5
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The table below outlines the area of intervention, the impact, and the expected
outcomes of the relevant interventions:

Sr

no Initiative Impact Outcome
Increased apprenticeship
Broadened definition of opportunities across various
"employer" and sectors, including smaller
"designated trade" - companies. - More inclusive
y Apprenticeship Act Removal of minimum apprenticeship programmes,
Reforms worker requirement for accommodating diverse learning
employers - Recognition pathways and modern
of informal workplaces. However, this act
apprenticeships is not widely implemented
currently in the target regions
Connects Pakistani .
students with the local Brldg_es the_gap between
. ) . academia and industry. - Offers
PSEB Co-opting tech industry. - Provides : :
2 . graduates practical experience
Programme 500+ companies access .
. and enhances their
to a portal of potential -
. employability.
interns.
- Identifies and
addresses skill gaps in - Ensures graduates are
the Pakistani IT sector. - . S 9
. . equipped with industry-relevant
TechLift Programme Creates industry-led ; . .
3 2 - skills. - Strengthens Pakistan's
Expansion training models. - )
. . IT sector and promotes its global
Allocates international
. growth.
curriculum and
certifications.
- Facilitates the growth of
the digital economy - Easier expansion for Pakistani
among member states. - IT companies into new markets
4 DCO Initiatives Creates a digital passport like Saudi Arabia. - Increased
for streamlined business investment in digital ventures
expansion. - Plans a within DCO member states.
Digital FDI event.
Integrates industry
professionals into
PSEB Industry academic Have been really fruitful
5 Meetups (e.g., GB programmes. - whenever it happened, however,
Meetup) Fosters dialogue the frequency is inconsistent.
between industry
and academia.

C. Summary
To summarize

the challenges

and proposed

solutions for bridging

the

industry-academia linkage gap, it's essential to provide a cohesive and well-structured

narrative.

Effective mechanisms for bridging the industry-academia linkage gap involve a

multi-pronged approach.
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1. Engaging alumni in a structured manner can provide invaluable support. This can
include initiatives like inviting alumni for guest lectures, establishing mentorship
programmes for students with alumni, involving alumni in curriculum review boards,
and encouraging alumni to offer internship opportunities within their companies.
Universities should actively foster these interactions by creating dedicated alumni
networks and platforms.

2. Furthermore, establishing technology parks and co-working spaces within
universities/institutes can cultivate a vibrant ecosystem where students, faculty,
and industry professionals can collaborate on real-world projects. These spaces can
serve as hubs for startup incubators, hackathons, and workshops, providing students
with hands-on experience and exposure to current industry trends.

3. While job fairs offer a valuable platform for connecting potential employers with
graduates, their effectiveness can be significantly enhanced by implementing strict
hiring KPIs. Universities should work closely with participating companies to
establish clear hiring targets and meticulously track the number of jobs offers
extended and accepted. This data-driven approach will ensure that job fairs translate
into tangible employment outcomes for graduates.

4. Finally, the recently reformed Apprenticeship Act provides a robust legal framework
for expanding apprenticeship opportunities across various sectors. Universities
should actively promote and facilitate apprenticeships by connecting students with
registered companies and integrating apprenticeship modules into their curricula.
This practical experience will significantly enhance graduates' employability and
bridge the gap between theoretical knowledge and real-world industry application.
By implementing these strategies, educational institutions and industry partners can
work together to nurture a new generation of skilled and work-ready graduates.

3.5) Master Trainers’, Trainers and Assessors availability & m
quality gaps "

a. Current situation

The current hiring mechanism for educators, while prioritizing academic qualifications,
reveals a crucial gap between academic expertise and evolving industry needs.
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Universities

In Universities, the existing system, heavily reliant on the Higher Education @
Commission (HEC) guidelines, emphasizes research output and academic

degrees as primary criteria for hiring and promotion. For instance, securing a lecturer
position mandates an MPhil degree, while assistant professors are required to possess
a PhD. The climb up the academic ladder further necessitates a growing list of
publications, with associate professors needing 10 and professors requiring 15,
alongside significant experience. This research-centric approach, while crucial for
advancing academic knowledge, often overshadows the importance of practical,
industry-relevant expertise.

TVET

For TVET, a structured hiring mechanism ensures the recruitment of \)/\\'
qualified professionals for various roles. For positions like General Manager, ®
Deputy General Manager, and Manager, candidates must have a master’s degree or
equivalent professional qualifications and relevant experience ranging from 4 to 8
years. These roles also require computer literacy. For technical and commerce streams,
positions such as Principal, Professor, and Associate Professor require specific
qualifications like B.Sc. Engineering or M.Com/MBA, along with 8 to 10 years of
experience and computer proficiency. Additionally, roles like Project Manager and
District Manager demand similar educational qualifications and 4 years of relevant
experience. The hiring process involves job advertisement, application screening, initial
and panel interviews, assessment tests, final evaluations, job offers, and comprehensive
onboarding programmes. This ensures the selection of competent individuals capable
of contributing to the institution's goals. It's important to note that all these designations
require “relevant experience” but does not specifically require “Industry experience”,
hence professionals with relevant degrees and variable kinds of experience may apply.

The hiring process itself involves a multi-step procedure, starting with degree
verification to ensure candidates' credentials are from recognized institutions. This is
followed by a general knowledge assessment to gauge overall knowledge, a written test
for lecturer positions, a presentation to evaluate both presentation skills and subject
expertise, and finally, an interview to assess the candidate's suitability for the role.
However, this process often lacks a robust mechanism for evaluating candidates'
practical skills and industry knowledge, particularly in rapidly evolving fields like
technology.
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This disconnect between academic qualifications and industry needs is further
highlighted by the fact that teachers often express a lack of access to the latest technical
know-how. The current system, with its emphasis on research and publications, often
leaves educators with limited opportunities and incentives to stay abreast of the latest
technological advancements and industry trends. This gap is further widened by the lack
of involvement of industry professionals in the academic process. The absence of
"professors of practice, i.e" seasoned industry experts who can bring real-world
experience into the classroom, limits students' exposure to practical applications of
theoretical concepts.

b. Need analysis for Trainers and Assessor

The need analysis reveals a critical need for reevaluating the training and assessment
landscape for tech educators. While the current system prioritizes academic
qualifications, it often overlooks the crucial aspect of competitive compensation.
Trainers and assessors often face inadequate pay scales, which can lead to a lack of
motivation and impact the quality of instruction. This is further compounded by a
tendency to prioritize quantity over quality, with a /focus on meeting targets and
numbers rather than ensuring the delivery of high-quality training. Furthermore, there's a
pressing need to address the skills gap within the teaching staff itself. Teachers need
access to consistent re-skilling and upskilling opportunities to stay current with the latest
technological advancements and evolving industry demands. The current reliance on
theory-based teaching, while important for building a foundational understanding, often
fails to equip students with the practical skills and hands-on experience highly sought
after by the industry.

C. Proposed Strategy (with performance-based retention / progression, and
skill upgradation)

To effectively equip educators with the necessary skills and knowledge to thrive in a
rapidly evolving technological landscape, a robust and forward-looking strategy is
essential. This proposed strategy centres on.

1.Performance-based retention and skill upgradation, ensuring that educators
remain motivated and equipped to deliver high-quality instruction.

2.A key aspect of this strategy involves harnessing the power of online learning
platforms. This can include curating high-quality online sessions conducted by industry
experts, providing educators with flexible and accessible avenues for upskilling. To
ensure effective engagement and knowledge absorption,‘these online sessions can be
further enhanced by incorporating moderators who can facilitate discussions, answer
questions, and guide participants through the learning material. Furthermore, to bridge
the gap between academia and industry, @
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3. Establishing a system for "Professors of Practice" is crucial. This involves inviting
seasoned industry professionals to share their practical experiences and insights with
students, providing them with real-world context and preparing them for the demands
of the job market. Another option could be to ensure that current teachers are
adequately prepared for their teaching roles, a dedicated programme can be
implemented where they undergo a 3-month immersion within the industry before
commencing their teaching engagements.

3.6) Acceleration/Incubation gaps

a. Current situation and opportunities @

In recent years, the growth of incubation centres in Pakistan has gained

momentum, particularly through government and private sector initiatives aimed at
fostering entrepreneurship and innovation. In KP, GB, and Balochistan, incubation centres
are gradually establishing a foothold, though they remain less developed compared to
other parts of the country.

National Incubation Centres (NICs)

* NIC Peshawar (KP) has been instrumental in supporting startups in areas such as
agritech, fintech, and e-commerce. The centre has successfully incubated several
startups, creating job opportunities and contributing to the local economy. However,
challenges such as a lack of consistent funding and limited industry connections
hinder the growth of startups.

+ NIC Quetta (Balochistan) is a relatively new initiative but plays a vital role in
promoting entrepreneurship in the province. The centre focuses on regional issues,
such as agriculture and livestock, which are critical to Balochistan's economy. While it
has sparked interest among aspiring entrepreneurs, there is still a need for more
widespread awareness and support to scale its impact.

Unfortunately, GB is yet to have its own National Incubation Centre, but there is growing
interest and demand for such a facility to nurture local talent, especially in sectors such
as tourism and renewable energy.
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Private Incubation Centres .
The presence of private incubation centres in these regions is more limited, °"5 3
though a few centres have emerged in KP and Balochistan, offering e
additional support to startups:

In KP, several private incubation centres, such as Durshal (a KP IT Board initiative),
provide coworking spaces, training, and networking opportunities. Durshal operates
across multiple districts in KP and serves as a hub for young entrepreneurs. Other
private initiatives are emerging, though on a smaller scale. Moreover, a new incubation
centre in Peshawar which has just started is Arifa Kareem Incubation Centre.

In Balochistan, private incubation efforts are still in their infancy, with only a few
small-scale centres attempting to provide services. Collaboration between private
investors and educational institutions is needed to accelerate the development of
private incubation spaces.

GB has a small but growing entrepreneurial community. While there are no prominent
private incubation centres in the region except for Hunza-hub, local universities and
small community-driven efforts are stepping in to fill this gap, focusing on tech and
tourism-related startups.

b. Issues and Challenges

Pakistan's startup ecosystem has experienced significant growth in recent years, driven
by a young, tech-savvy population and increasing internet penetration. The country has
witnessed a surge in venture capital funding, particularly in sectors like e-commerce,
fintech, and logistics. However, the ecosystem faces challenges such as regulatory
hurdles, macroeconomic instability, and a slowdown in funding due to global economic
factors. Despite these challenges, government initiatives, a focus on sustainable
business models, and the potential for regional expansion offer promising prospects for
the future of Pakistan's startup landscape®>

55 Ignite -Startup-Report
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These incubation centres offer a valuable platform for aspiring entrepreneurs to access
resources, mentorship, and networking opportunities. However, many stakeholders
believe that fresh graduates don't necessarily need immediate incubation and
acceleration, this argument was further emphasized in a stakeholder meeting in
attendance of major industry experts and academia experts. They argue that new
graduates often lack the essential skills to run a business, even with strong technical
abilities. Instead of sending graduates directly to incubation centres, these stakeholders
suggest allowing them to gain some practical experience in their field first. This
experience, they believe, will better equip graduates for the challenges of
entrepreneurship and increase their chances of success.

However, if one was to implement incubation and acceleration programmes for
students, the current approach is not effective. Right from the beginning, within the
Centre of Excellence (CoE), students should be given proper guidelines on
entrepreneurship. They need to be equipped with a strong ethical framework and a
thorough understanding of market conditions. All of this information needs to be
provided to the student from the very start of the course, alongside the curriculum, to
increase their chances of success.

C. Proposed Strategy

To foster a thriving startup ecosystem, secondary sources recommend Streamlining
regulations and easing bureaucratic hurdles to facilitate easier startup registration,
operation, and access to funding. Strengthening financial infrastructure and expanding
access to capital is crucial, including promoting venture capital funds, encouraging
angel investors, and creating alternative financing avenues tailored to startup needs.
Government initiatives should focus on fostering innovation and digital literacy through
targeted investments in education, skills development programmes, and technology
incubators. Bridging the gender gap in the startup ecosystem is vital by encouraging
female entrepreneurship through mentorship programmes, access to funding, and
policy support. Finally, promoting collaboration between startups and established
businesses can drive innovation and create a more robust ecosystem through
mentorship programmes, joint ventures, and knowledge-sharing platforms>® .
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For the purpose of this programme, we propose the following strategic measures:

1. Integrating Business Ethics and Entrepreneurial Principles in courses offered
in centres of excellence: To enhance the effectiveness of incubation and
acceleration programmes, students should receive comprehensive instruction in
business ethics and entrepreneurial principles from the outset of their courses.
Integrating these crucial aspects early in the curriculum, rather than at a later stage,
can better equip students for entrepreneurial success. While some experts may
advise against student incubation, providing structured guidance, ethical grounding,
and a thorough understanding of market dynamics can significantly increase a
student's likelihood of thriving in a business environment compared to the current
approach.

2. Fostering a Culture of Entrepreneurship: In addition to teaching entrepreneurial
skills and business ethics, students should be given opportunities to develop
products and showcase them at exhibitions and similar events. This would help
cultivate a culture of entrepreneurship among students, encouraging innovation and
practical application of their skills.

3.7) Career counselling gaps e

a. Current Situation Q-.‘I‘r.'l
Currently, a significant gap exists in the career counseling landscape, in the

TVET as well as higher education landscape. Students often lack direction, enrolling in
programmes without a clear understanding of their career paths or future prospects. This
is largely due to the absence of structured career counseling frameworks and dedicated
departments. While some universities like IM Sciences in Peshawar have implemented
initiatives like backward integration programmes, others rely heavily on teachers to
provide ad-hoc career advice. Even when career counseling departments exist, their
effectiveness is often limited by operational challenges and low student engagement. This
lack of a structured system is particularly concerning in less developed universities where
such services are largely unavailable.

The consequences of inadequate career guidance are significant. Students remain
unaware of industry trends, job market demands, and essential skills, leading to a
mismatch between academic pursuits and real-world opportunities. Furthermore, a
prevalent mindset prioritizing government jobs over private-sector options further limits
career aspirations and discourages practical learning experiences.
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There is lack of carrer consueling for girls in Baluchistan, leading them to choose traditional
career paths instead of exploring opportunities int he IT sector
Incubation Centre Representative @@

b. Proposed Strategy

The proposed strategy to mitigate this gap and empower students involves
implementing career counselling models during their education.

1.Students should be assigned projects on career related themes like "Mapping the
Job Market" of their relevant fields. This will enable them to research the scope and
current state of their chosen fields.

2. Similarly, career counseling for parents is equally crucial. Many parents in the
target regions lack vision and still favour traditional fields like engineering and medicine,
often associating specific genders with these fields. To empower women in the tech
industry, parents need to be educated on the scope of IT in both local and global
markets.

(0

We must focus on raising awareness among parents, not just students. Parents need to be

involved as support when children can't make their own course decisions.” — Incubation

Center Representative i i

3. Utilization of Globally recognized tools/frameworks; For example, Career
construction theory, proposed by Mark Savickas in 2005, is a modern approach to
career counseling that focuses on constructing and evolving careers through personal
experiences and social interactions. It emphasizes vocational personality
(career-related traits), career adaptability (psychological resources for managing
transitions), and life theme (personal motivations). Through structured interviews and
collaborative processes, individuals can deconstruct and reconstruct their career
narratives to develop actionable career plans.

4. Utilization of Online tools: A cornerstone of effective career counselling is the use
of various assessment tools, particularly psychometric assessments, such as,
personality tests, Interest Inventories, aptitude tests, and Values and Skills Assessments.
Mentioned below are the different types of assessments available that are commonly

used.




assessment
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Myers-Briggs

Description

Based on Carl Jung’s theory,

Personality Type Indicator categorizes individuals into one
Tests (MBTI) of 16 personality types.
Measures five broad domains of
Big Five personality to understand traits
Personality Test and their influence on career
satisfaction.
Measures interests in
Interest Strong Interest occupations, academic subjects,
Inventories Inventory (SII) and leisure activities, suggesting
aligned career options.
Assesses based on six
Holland Code personality types to help find
(RIASEC) careers fitting the dominant
personality types.
General Aptitude Evaluates natural abilities in
; Test Battery specific areas, offering career
Aptitude GATB idance based on skill set
Tests ( ) guidance based on skill set.
. . Assesses reasoning abilities to
Cognitive Ability SN : g
provide insights into suitable
Tests
career paths.
Values and
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