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Executive Summary

The K-Innovation ODA Program aims to strengthen capacity building of each partner
country in developing and piloting initiatives to address those partner countries’
involvement in implementing the project, specifically for promoting the project’s goals
and visions. The K-Innovation ODA Program’s professional and academic experiences in
generating strategies have led the Kingdom of Cambodia (Cambodia) project to establish
national strategies and technology roadmaps.
This is the 2nd year of the phase 2 project of K-Innovation with Cambodia. The phase 1
project was done from 2018 to 2019 with the title of ‘Policy Consultation on National
STI Policy Development and STI System Management for Cambodia's Policymakers’.
Through the 1st year of the phase 2 project in 2020, it was recognized that the project
created meaningful outcomes despite the COVID-19 restrictions. Based on the
experiences and lessons learned from the first year, the project’s second year was
effectively conducted utilizing online meetings and supports from local institutions in
Cambodia. In addition to the way the project is operated, STEPI and Ministry of Industry,
Science, Technology & Innovation (MISTI) of the Royal Government of Cambodia made
a service contract to develop the first national technology roadmap of Cambodia.

The consultation process for the project had the following activities explained below:
As in the first year, the whole process of the 2nd phase of the project was conducted
online due to the rapid spread of the COVID-19. Since direct face-to-face activities were
restricted in both countries, the kick-off meeting, contract signing process & ceremony,
and a training workshop were convened online and using e-mail.
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The contracts were signed in early October. MISTI selected three local institutions from
government organizations and academia based on the STI field. MISTI’s main activities
were organizing and operating national TRM committees for 3 selected technologies.
Main roles of each committee are as follows: 1) Elaborating and identifying the scope of
selected technologies, 2) developing TRM for each selected technology based on the
guidelines of STEPI, 3) collecting opinions from interested groups and building a
consensus on the developed TRM, and 4) finalizing TRM and submitting the report.
MISTI also designated principal institutes and a project manager (PM) for each
technology roadmap (TRM) for the contract with STEPI.
The training workshop was convened in October 2021, and Korean experts reviewed the
draft version of the roadmap shared by three local organizations and provided relevant
feedback. The roadmap covered three technologies which are agricultural, educational,
and healthcare related. The following conference of the workshop took place virtually
online in December 2021 for the final version of the roadmap. Those three reports were
finalized and submitted in late December after a review of the first draft of those reports
with Korean experts. The main outputs of the reports establish a technology
development strategy that can be considered a national policy plan for the fostering of
the relevant experts and government officials.
There were a lot of barriers due to the COVID-19 pandemic and the Omicron variant, but
we were able to accomplish more than expected. Firstly, three national technology
roadmaps of Cambodia were developed. Agricultural, educational, and health
technologies were selected as the strategic roadmaps with three more technologies
planned to be announced in 2022. Moreover, both Korea and Cambodia have
accumulated experience for exploring a ‘more effective and safer’ ODA project
specifically in the COVID-19 pandemic era.
Finally, overall project efficiency and effectiveness was identified throughout the project
process. MSITI and other two institutions planned the budget of each activity and also
established technology roadmaps which can serve as a stepping stone for designing,
implementing, and monitoring the STI field.
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Chapter 1. Project Overview

1.

Introduction

This project is a follow-up to the policy consulting project for establishing Cambodia’s STI
Policy for 2018-2019, carried out as part of the K-Innovation project. As an outcome of the
project’s first phase, National STI Policy 2020-2030, the Cambodian government’s first
national science and technology master plan was established. The second phase was
initiated following the Cambodian government’s request for a consulting project to
establish the national technology roadmap to implement the master plan.
Local education and advisory activities in early 2020, the first year of the National
Technology Roadmap project, were suspended due to the COVID-19 pandemic. As a
result, online consulting was provided through a local partner (GS-NSTC). In 2021, the
local partner was changed to Cambodia’s MISTI (Ministry of Industry, Science,
Technology, & Innovation) following the restructuring of the Cambodian government.
The COVID-19 situation has not improved, so the project proceeded instead with online
cooperation and consulting activities in 2021, as well.
The purposes of the tasks are developing a technology roadmap (TRM) of three technologies
for the implementation STI policy strategy of the Kingdom of Cambodia and overcoming the
research limitations caused by the COVID-19 outbreak. The task activities are identifying the
scope and area of TRM, consulting with and operating an expert committee for TRM,
implementing the TRM process for each technology. In addition to those activities, technology
roadmap reports should be made as the main output of the task.
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2.

Objectives

The title of the project is “Capacity Building and Pilot Implementation Program on the
Technology Roadmap.” The program conducts activities for about 1 year, starting from
January 1 to December 31, 2021.
The following are the objectives of the 2021 K-Innovation ODA Program with Cambodia:
• Providing policy consulting related to the establishment of national technology
strategy and technology roadmap of strategic technologies for Cambodian
policymakers and researchers concerned
• Promoting mutual economic cooperation by contributing to the development of
science and technology and involved systems and institutions in Cambodia
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3.

Project Framework

 Consulting on Cambodia’s National Technology Roadmap
The consultation process for establishing Cambodia's first national technology roadmap
will consist of the following activities:
• Cambodia's first national technology roadmap was established based on the
examples and experiences of Korea's national technology roadmap in 2002 and
Korea's strategic technology roadmap in 2014.
• Cambodia's national technology roadmap is generated to improve Cambodia's
national competitiveness over the next 10 years (until 2030).
• The scope of Cambodia's national technology roadmap in the first year is agricultur,
education, and health care, and a local professional committee consists of experts
from the industries, academia, and research in each field.
• The Steering Committee, consisting of a general coordinator and coordinator for
each sector, will monitor the overall process while this roadmap is generated for
each area, as well as provide support to ensure excellent outcomes, according to
the guidelines.
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[Figure 1-1] Cambodia's Policy Advisory Framework for the National Technology Roadmap

[Figure 1-2] Process of Generating the National Technology Roadmap for Cambodia
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4.

Project Team

Research Team
 Korean Research Team
• The research team from Korea consists of ODA project experts from and outside
the Science & Technology Policy Institute to carry out the project on an ongoing
basis.
• Since the project is carried out continuously for three years, it was decided to
continue the project organically, including experts who participated in the firstyear project (2020).
[Table 1-1] Research Team Organization

Type

Institution

Title

Name

Main role

STEPI

Senior Research
Fellow

Jungwon Lee

Project manager

STEPI

Researcher

Jeehye Min

Research and coordination
with local agencies

KISTEP

Senior Research
Fellow

Hyun Yim

Creation of technology
roadmap

Internal
experts

External
experts
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Cambodian Research Team
[Table 1-2] Cambodian Local Team

Type

Institution

Ministry of
Industry,
Science,
Technology &
Innovation
(MISTI)
Cambodia’s
research team

Cambodia
University of
Technology &
Science
(CamTech)
University of
Puthisastra
(UP)

8

Title

Name

Main role

Director
General

HUL Seingheng

Local project
management and
agricultural technology
roadmap

Director

SRUN Pagnarith

Cambodian project
manager

Director

LY Sokny

Research participation
and project coordination

Research
Associate

Vatana Chea

Educational technology
roadmap

President

Ian Findlay

Health technology
roadmap

Coordinator

Tineke Water

Project coordination

Chapter 1. Project Overview

5.

Project’s Main Activities

Difficulty in Project Progress Due to COVID-19
The Cambodian government implemented a lockdown on the capital Phnom Penh for
two weeks from April 15 to 28 due to a sharp increase in the number of COVID-19
confirmed cases associated with the third regional infection, while also closing Angkor
Wat, a major tourist destination.1 As additional measures, the government issued an
administrative order on April 19 to limit the proportion of employees working in the
company office to 2 percent.2 As a result, the country has been virtually in a lockdown
state. MISTI employees, the local partner organization, also work from home, except in
unavoidable cases. Due to the COVID-19 pandemic, policy consulting and targeted
training sessions, etc., which had been planned as face-to-face activities, became
infeasible, and warranted carrying out the project online.
Since it became impossible for Korean experts to visit the site and conduct the local
services, an alternative was for MISTI to select local cooperating agencies to implement
three technical projects and carry out services based on the technology roadmap
guidelines prepared by STEPI and policy consulting. All discussions so far have been
conducted through emails and online video conferences, and the training workshops for
generating a national technology roadmap were also held through video conference.
The STEPI research team and Korean experts delivered their advisory opinions through
emails and online meetings for the roadmap preparation process and the draft of the
National Technology Roadmap Report.

1

2

Overseas Korean Newspaper (April 20, 2021), “Koreans in Cambodia sigh at Phnom Penh Lockdown,”
https://www.dongponews.net/news/articleView.html?idxno=43966(2021.6.30)
Ibid.
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Activity 1: Project Coordination and Operation Meeting
• On April 5, 2021, the kick-off meeting was held between STEPI and MISTI to
officially launch the project in earnest.

Activity 2: Selection of Cambodian Technologies &
Preparation for Local Service Work
• On April 7, 2021, STEPI team shared the 2019 TRM Report and 2020 Project
Concept Paper (PCP) data for the service contract and survey.
• A TRM report generated by the technology roadmap consulting for Ethiopia in 2016
is shared with Cambodian partners as reference for technology selection.

Activity 3: Local Service Contract Preparation and Signing
• The work order for service contract conclusion and the budget plan, business
registration, and account information of local agencies are prepared.
• October 14, 2021, STEPI and MISTI concluded the service contract. Afterward, a
training workshop with experts from STEPI will be held.

Activity 4: Education & Training Workshop for Technology
Roadmap Development
• On October 8, 2021, the STEPI team held a training workshop between the STEPI
team and local Cambodian agencies/ committee members for each technological
area.

10

Chapter 1. Project Overview

• Korea's National Technology Roadmap (NTRM) cases are shared, and it was
decided to continue to discuss and consult on how to apply them to Cambodia’s
technology roadmap.

Activity 5: Workshop for Outcome Dissemination
• On December 15, 2021, STEPI held a workshop for disseminating the results and
outcomes of the project execution so far.
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6.

Project Schedule

The overall project schedule is shown as follows:
[Table 1-3] Project Implementation Schedule

Jan
Project
planning
Plan
adjustment
Kick-off
meeting
Selecting three
technologies
Local service
contract
signing
Expert
committee
meeting
Workshop to
disseminate
the outcome
Final report

12

Feb Mar Apr May Jun Jul Aug

Sept

Oct

Nov Dec
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7.

Project Outputs

STEPI provided the following deliverables:
• Deliverable 1: Project Proposal (April 2021)
• Deliverable 2: Guidelines for TRM (June 2021)
• Deliverable 3: Training Workshop (October 2021)
• Deliverable 4: Feedback for the Draft Report (December 2021)
MISTI provided the following deliverables:
• Deliverable 1: List of Candidate Technologies and Implementation Organization
(August 2021)
• Deliverable 2: Final Report of TRM (December 2021)

13
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1.

Meetings for Project Implementation

Summary of Meetings
The first video conference was a kick-off meeting. The main agendas of the meeting
were to exchange the current COVID-19 status in both countries and discuss the future
activities and budget plan to initiate the project. Since the current COVID-19 pandemic
has not yet improved in both Korea and Cambodia, the planned face-to-face kick-off
workshop was replaced by a video conference. STEPI and MISTI exchanged emails to
discuss the project budget and other matters in advance while they agreed on the need
for a new project operation method. The STEPI research team secured local service
agencies centered on think tanks and universities under the supervision of MISTI to
implement the project without face-to-face interactions and planned a video conference
to discuss contract-related details.
STEPI convened the kick-off virtual meeting online in the STEPI conference room on April
5, 2021 (Monday) at 4 p.m. Two people from STEPI (Lee Jungwon & Min Jeehye) and Yim
Hyun, Senior Research Fellow from KISTEP participated in the meeting, while seven
people from MISTI (Hul Seingheng, In Sambo, Kry Nallis, Nhem Solyvann, Ly Sokny, Srun
Pagnarith, Try Sophal) joined the meeting. The theme of the meeting was discussion on
project operation adjustment and this meeting addressed the COVID-19 situation in
Cambodia and South Korea. It also focused on sharing views and ideas for cooperation
and coordination in the post-COVID-19 era. As the COVID-19 situation has worsened, all
17
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plans for the first half of the year must be switched to a non-face-to-face format.
Similarly, although the face-to-face workshop to disseminate outcomes is still planned,
the schedule may have to be adjusted depending on the situation.
Three national strategic technologies were selected based on the survey in 2020. Each
technology committee should be composed of ten members, including academic
institutions and national research institutes. The main role of each committee is to
improve a TRM according to the STEPI guidelines. After completing the TRM
establishment, a report on the result should be submitted as a deliverable. Financial
support for TRM activities was also discussed. It was agreed that the budget would be
about USD 15,000 (KRW 20 million) per technology. Half of the budget will be paid in
advance, with the remaining half to be paid after the contract is completed. The contract
should be concluded between the local service agency and STEPI, rather than MISTI.
[Figure 2-1] Kick-Off Meeting
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STEPI held the second video conference for discussing technology roadmaps in the STEPI
conference room on April 22, 2021 (Monday) at 4 p.m. Two people from STEPI (Lee
Jungwon and Min Jeehye) and seven people from MISTI (Hul Seingheng, In Sambo, Kry
Nallis, Nhem Solyvann, Ly Sokny, Srun Pagnarith, Try Sophal) participated in the meeting.
The main agendas of the meeting were the criteria for and process of selecting three
technologies. It also focused on the technologies considered by Cambodia which are
digital technologies, such as AI, robotics & automation, and space technology. Cambodia
is currently trying to develop its Digital Survey Platform. However, STEPI expressed
concern over the technologies that Cambodia is considering, given the fact that
Cambodia would need extensive experience in TRM to implement the above digital
technologies. They require cooperation from not only an expert committee but also the
private sector.
Three technologies subject to the roadmap by the Cambodia National Council of Science,
Technology, & Innovation have been approved as of July 2021. It was agreed that
education, agriculture, and health care would be selected for these three technologies,
and the National Council of Science, Technology, & Innovation meeting was held on July
8 to deliberate on the strategic technologies.
[Figure 2-2] Materials for the Cambodia National Council of Science, Technology, &
Innovation Meeting (July 8, 2021)
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The ASEAN-Korea STI Workshop took place online on June 4, 2021 (Friday) from 10:30
a.m. to 12:30 p.m. Dr. Hul Seingheng presented the ‘Current Outlook of the STI
Ecosystem in Cambodia’, and Dr. Srun Pagnarith addressed Cambodia’s STI Roadmap
2030. Panels from the discussion session are Dr. Jungwon Lee, Senior Research Fellow,
STEPI, Dr. Srun Pagnarith and Dr. Hul Seingheng, MISTI, and Dr. Deok Soon Yim, Senior
Research Fellow, STEPI. The main discussions were duly noted as follows: Policy
consulting through presentations and discussions on Cambodia’s science and
technology innovation policy as part of the ASEAN-Korea STI Workshop and policy
consulting on Cambodia’s STI ecosystem and the STI Roadmap.
Local agencies for project implementation and discussion with the Cambodia National
Council of Science, Technology, & Innovation were selected. The meeting for discussing
this issue took place on July 16, 2021 (Friday) at 4 p.m in the STEPI Conference Room.
The purpose of this meeting was to select local agencies to prepare roadmaps for
educational, agricultural, and health technology areas and discussion on the formation
of the National Technology Roadmap Committee. The STEPI team attended the meeting
and seven related stakeholders from MISTI participated as well. When the three
technologies are finally confirmed, local agencies that will implement the projects must
be selected. Also, STEPI recommended industries or think tanks, such as universities or
research institutes.
It preferred agencies from a wide range of industries to participate, and the formation
of the National Technology Roadmap Committee was also considered. Each committee
should have about 10 members consisting of personnel from state-funded research
institutes, universities, and industries. For 2021, the main roles of each committee are
to specify and identify the scope of the selected technology, develop a TRM for each
technology selected based on the STEPI guidelines, gather stakeholder opinions, and
form a consensus on the developed TRM to be finalized. The report must be submitted
as a deliverable.

20
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[Figure 2-3] Discussion on the Selection of Local Agencies
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2.

Technology Selection & Training Workshop

Process for Selecting Technologies
A service contract was signed between STEPI and MISTI, Cambodia University of
Technology & Science (CamTech), and University of Puthisastra (UP) (October 2021). The
meeting for signing a contract was virtually held on September 14, 2021 (Friday), from
4:00 to 5:30 p.m. in the STEPI Conference Room. General guidelines in carrying out this
duty were addressed throughout the meeting such as the strategies to develop a
technology roadmap (TRM) in education, agriculture, and health care for Cambodia's STI
policy implementation strategy. In order to implement the projects successfully,
cooperation is instrumental between local universities and government departments
and STEPI to overcome the research limitations caused by the COVID-19 crisis.
CamTech is to be responsible for education, MISTI for agriculture, and UP for health. The
allocated budget for each technology is USD 16,000. Regarding the tasks, firstly, the local
organizations should identify the scope and area of technical TRM and organize and
operate a TRM expert committee. In order to implement the technology TRM process,
they should establish the vision and set of goals, environmental analysis, strategic
service identification, core technology discovery, a technology roadmap, and action plan.
<Table 2-1> Task Execution Schedule

Oct.

Nov.

Dec.

TRM project planning
Expert committee formation
Vision & goal setting
Environmental analysis
Core technology identification
Report generation

In order to carry out the tasks effectively, desk research and brainstorming by expert

22
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committees are required and an analysis of survey results and use of local expert
consulting in Korea and Cambodia are also essential.
[Figure 2-4] Service Contract among STEPI-MISTI, CamTech, and UP

A workshop to strengthen the capability with regard to the Korea-Cambodia technology

23
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roadmap for educational, agricultural, and health technologies was conducted in
October 8, 2021, Friday from 11 a.m. to 1:30 p.m. in the STEPI Conference Room. The
purpose of the workshop is to provide guidelines for Cambodia’s TRM based on Korea’s
case of its national technology roadmap, and prepare an effective one-on-one Q&A
session through a non-face-to-face video workshop, although written consulting will be
supported in the future. Moreover, the workshop was conducted in order to measure
the level of understanding of organizations in charge of the project by explaining the
overview of each technology.
The theme of the workshop is on sharing Korea-Cambodia science and technology
trends, technology roadmap implementation status, and 2021 project and seminar plans.
Dr. Hul Seingheng, Director General of MISTI, delivered his opening remarks through
video conference. Dr. Hui stated, “Despite the restrictions on international cooperation
due to the COVID-19 pandemic, I hope Cambodia’s science and technology policy will
advance through the development of science and technology innovation policy between
Korea and Cambodia and consultation on the generation of the technology roadmap.”
He also expressed his hope that the exchange would continue for a successful project
execution.
The welcome address was followed by Lee Jungwon, Senior Research Fellow at STEPI.
He emphasized that STI Policy 2019-2025, the national science and technology
innovation plan established as a result of the first phase of the project last year, has
been developed into STI Policy 2020-2030. According to Dr. Lee, since it was officially
approved as Cambodia’s first national science and technology innovation plan, it will
serve as an important starting point for Cambodia to develop into a country with
strength in science and technology innovation.
Following the welcome address by Dr. Lee, Yim Hyun, Senior Research Fellow from
KISTEP, delivered a presentation emphasizing the development of a national technology
roadmap. Dr. Yim introduced 1) the K-Innovation technology roadmap, 2) Korea's case
of its national technology roadmap, and 3) the national technology roadmap
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implementation process.
Dr. Yim pointed out, “With limited capital, Korea established the relevant technology.”
He analyzed the Korean government’s industrial requirements and presented the
technology roadmap by selecting 49 strategies and 99 technologies that suit Cambodia’s
agenda.
The presentation followed by the dedicated Cambodian agency overseeing agricultural
technology was delivered. The first speaker was Dr. Try Sophal from MISTI. He addressed
1) the status of scientific and technological innovation in Cambodia, 2) strategy for
establishing the national science and technology innovation roadmap, and 3)
requirements of scientific and technological innovation such as ICT. The second
presenter was from the organizations that are in charge of health and educational
technologies.
The closing address was delivered by Dr. Kim Ji-hyun, the director of SDGs Innovation
Research Group at STEPI. She explained that the understanding of Cambodia’s national
strategic technologies will be improved by promoting science and technology-related
cooperation between Korea and Cambodia through this workshop. According to Dr. Kim,
STEPI plans to continue expanding cooperation with Cambodia based on science and
technology.
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[Figure 2-5] Workshop Programs for Capability Building
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[Figure 2-6] Presentation by Experts and Officials

(Lee Jeong-won Giving the Welcome
Address)

(Group Photo of Major Participants)

(Presentation by a Cambodian Official
on Cambodia's Health Technology)

(Presentation by Lim Hyeon, Senior Research
Fellow, KISTEP)

27

2021 K-Innovation Program with Cambodia

3.

Providing TRM Guideline

3

Main Contents of Policy Consulting
Consulting on Cambodia’s science and technology systems took place through
understanding the current status of science and technology in Cambodia. Cambodia
focuses on the role of science and technology to realize its national development
strategy, called Rectangular Strategy Stage 4, as a high-level plan. As Cambodia’s first
national plan for science and technology, called National STI Policy 2020-2030 was
generated to establish the role of science and technology in connection with the
national development strategy. This plan was established based on the outcome of
Cambodia’s policy consulting project (2018-2019) carried out as a K-Innovation project.
With the establishment of the national science and technology master plan,
government-level efforts are being made to realize it. Governmental governance related
to science and technology was reorganized as a first step. In the past, there was no
official dedicated government organization overseeing science and technology
innovation, and the General Secretariat of the National Science and Technology
Committee (GS-NSTC) was in charge of related tasks.
The existing Ministry of Industry was expanded to the Ministry of Industry, Science,
Technology, & Innovation (MISTI) to be dedicated to science and technology innovation
activities (April 2020) to implement the ‘National STI Policy 2020-2030’ at the national
level. The General Dept. of Science, Technology & Innovation (GDSTI) was created in
MISTI, and the National Institute of Science, Technology, & Innovation (NISTI) was
established. The existing National Science and Technology Committee was reorganized
into the National Council of Science, Technology, & Innovation.
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Advisory Opinion on Cambodia’s STI System
Developing countries’ science and technology innovation systems show different
characteristics according to each country’s development stage and unique
characteristics. Since Cambodia is also in the process of establishing a new STI system,
it is necessary to find a model that is most suitable for the stage of its development and
capability. The recent governmental governance reform of the science and technology
innovation policy is appropriate in the stage of implementing a new national plan in a
timely manner. The reform is particularly needed to establish the national economic and
social development strategy through science and technology.
Cambodia has passed the initial introductory stage in the development of a science and
technology innovation system and has entered the system deployment stage. Therefore,
science and technology innovation should emphasize ‘implementation’ rather than
‘planning’. The role of MISTI will become important in the process, and its R&R should
be clearly defined for effective role performance. Involved ministries and agencies
should agree on the division of roles and cooperative relations. A developing country
particularly in the early stage of development such as Cambodia needs a strong
leadership organization to lead the development of the STI system.

Cambodia’s STI Roadmap
Cambodia’s STI Roadmap has the character of a policy roadmap for implementing the
National Science, Technology, and Innovation Policy 2020-2030. Its objective is to plan
science and technology innovation policies as a key means of achieving economic and
social goals for achieving Cambodia's national development vision in 2050. The
Cambodia STI Roadmap, which is being carried out as a joint project with UN ESCAP,
consists of the five areas of 1) governance by improving STI system governance, 2)
education by developing human resources in STI, 3) research by reinforcing research
capability and quality improvement, 4) cooperation by strengthening networking among
STI entities, and 5) environment by creating the conditions to strengthen corporate
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absorption capacity and promoting STI investment.
An STI roadmap is meaningful as an action plan for STI Policy 2020-2030 jointly
implemented with GS-NSTC in the Cambodia STI policy advisory project as part of the KInnovation Program carried out in 2018 and 2019. The five areas of the roadmap are
suitably structured, and policy measures for each area are comprehensively established.
However, it has a format of a general policy model as it tried to address all policy
measures, and there is a need to consider whether the plan reflects the unique
characteristics of Cambodia.
Moreover, since the policies in the roadmap are presented in a list, the policy direction,
implementation priority, and key policies to be implemented are not clearly presented.
An STI roadmap should have the nature of an action plan, including the ‘how’, and the
following points should ideally be considered to ensure successful implementation as
follows: Securing strategic linkage with the national vision and goals, such as the national
development strategies and economic and social development goals; securing a stable
budget for implementing the roadmap; building a consensus among interested groups
and the public in relation to the STI system.

The Concept of Technology Roadmap and Cases in South
Korea
The concept of technology roadmap in South Korea is the structure of a technology
roadmap for establishing a demand-based technology strategy and general preparation
process. It also emphasizes the need for a technology roadmap and the importance of
learning experiences to strengthen technology strategy and planning capabilities. It also
covers the background, procedure, implementing organization, and contents of Korea's
case of its 2002 national technology roadmap.
The case additionally introduces the procedures, implementing organizations, and
roadmap contents of Korea's 2014 case of its strategic technology roadmap. Moreover,
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the need was suggested to present a national science and technology vision and a
strategic direction for science and technology innovation activities through a national
technology roadmap.

Cambodia’s National Technology Roadmap
Cambodia’s National Technology Roadmap and STI Roadmap are roadmaps for
implementing national science and technology plans. In other words, they are two pillars
for implementing the National STI Policy 2020-2030. The STI Roadmap is an action plan
for policy, and the National Technology Roadmap, for technology development. In 2019,
a pilot project was carried out for the awareness of the basic concept and necessity of
the technology roadmap to draw up the Cambodia National Technology Roadmap
(implemented as a cooperative project between STEPI and GS-NSTC).
The full-fledged national technology roadmap project began in 2020, analyzing the
candidate technologies that will be the subject of a national technology roadmap and
selecting technologies with relatively high priority. Due to the COVID-19 pandemic, it
was not possible to conduct onsite policy consulting or targeted training sessions and
workshops, and so the project teams resorted to online cooperation through the local
partner organization (GS-NSTC). The national technology roadmap project for 2021
prepared the technology roadmap for the three strategic technology areas of agriculture,
health, and education selected by Cambodia’s MISTI.

Consulting on the preliminary stage of the Cambodia National Technology Roadmap
preparation took place in cooperation with MISTI. As the cooperating agency, MISTI
decided to implement the national technology roadmap in agriculture, health, and
education with NCSTI’s approval on July 8, 2021. Accordingly, STEPI prepared and
provided guidelines and worksheets for generating Cambodia's National Technology
Roadmap. References are contents of the Cambodia NTRM Guidelines as follows: 1)
Introduction: Overview, Objectives, Scope, 2) Vision Building, 3) Environmental Analysis,
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4) Strategic Products & Services, 5) Key Technologies, and 6) Charting

[Figure 2-7] Cambodia NTRM Guidelines Worksheet (example)

The STEPI team provided consulting on the formation of Cambodia’s National
Technology Roadmap Preparation Committee. Selecting experts should be centered on
the importance of the structure. They established the roles of the technology roadmap
committee in agriculture, health, and education, selected the managing agency for each
one respectively, and designated a coordinator for each respective committee and the
dedicated managing coordinator. MISTI formed the National Technology Roadmap
Committee and finalized the managing agencies and committee members with the
approval of the minister in early September 2021.
• Agriculture: Managing agency - MISTI (PM: Dr. Try Sophal)
• Health: Managing agency - University of Puthisastra (PM: Prof. Ian Findlay)
• Education: Managing agency - CamTech University (PM: Dr. Chea Vatana)
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Consulting on preparing the Cambodia National Technology Roadmap was also
conducted. STEPI held the National Technology Roadmap Committee’s kick-off meeting
and the training workshop in October 8, 2021, from 9 a.m. to 11 a.m. (local time). STEPI
convened a workshop to introduce the K-Innovation Program and train the Cambodia
National Technology Roadmap Committee members on generating the roadmap for
agriculture, health, and education. After the training on roadmap generation, the
current status of Cambodia for each area was presented, and the scope and
implementation direction of the roadmap were discussed.
It is necessary to specify the technical areas that can be linked to specific products or
services to generate an actual roadmap for targeted agricultural, educational, and
health technologies, and it is suggested that the time range of the roadmap be clearly
defined. After the kick-off meeting and training workshop, the Cambodia National
Technology Roadmap Committee has been preparing a roadmap according to the
guidelines. The STEPI research team and Korean experts are providing consulting
through emails and video conferences on various questions arising during roadmap
preparation and areas requiring decision-making.
Moreover, the STEPI research team is monitoring the status by regularly checking the
progress through coordinators for each area and the managing coordinator designated
by STEPI to ensure that the roadmap work is completed as scheduled. Also on the
agenda to be implemented is policy consulting on the draft of the national technology
roadmap. The draft report on Cambodia's national technology roadmap for agriculture,
health care, and education is expected to be submitted by mid-November and will be
reviewed by the STEPI research team and Korean experts. The review and advisory
opinions on the draft report will be forwarded to the Cambodia National Technology
Roadmap Committee, and the report will be revised and supplemented as necessary, to
be submitted as the final report by mid-December.
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Technology Roadmap for the CapacityBuilding and Pilot Implementation Program
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1.

Summary of 2020 STI Policies of Cambodia

4

Cambodia’s Sustainable Development Goals (2016-2030)
According to the 1st phase of the project, Technology Roadmap for the Capacity-Building
and Pilot Implementation Program, the process of establishing Cambodia’s Sustainable
Development Goals (CSDG) was launched in the Kingdom in late 2015 by studying and
mapping the global goals and targets to national priorities. The Government of
Cambodia selected a total of 17 SDGs, and 1 extra goal related to the clearance of land
mines and explosive remnants of war (reflecting the national priority of de-mining of the
nation’s territory) was also included (STEPI, 2020). This resulted in a final version
consisting of the following: 18 Cambodian Sustainable Development Goals, 88 nationally
important targets, and 148 (global and locally defined) indicators, 96 of which are
national indicators (STEPI, 2020).5
The CSDG framework has four precise objectives as follows:
• Presenting the national goals, targets, and indicators based on the Kingdom’s
priorities;

5

Chapter 3 is a summary the report written by the STEPI team in 2020
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• Identifying the organizations responsible for oversight and leading of activities to
achieve the targets and monitoring schedules;
• Identifying data sources for each indicator and the data cycle with the specified
working definitions and methods for computing indicators;
• Presenting pathways toward the accomplishment of targets, setting (2015)
national baselines, setting of annual (or cycle-based) target values, and
implementing them at a sub-national level and regional level (CSDG, 2016) (STEPI,
2020)

National Strategic Development Plan & Rectangular Strategy
The Royal Government of Cambodia (RGC) had been developing the National Strategic
Development Plan (NSDP), and it concentrates on overcoming binding constraints,
bringing about the settings for the expansion and blue ocean growth of the economy,
safeguarding progressive development in socio-economic conditions, mobilizing
resources, and monitoring progress (STEPI, 2020). Moreover, the plan will consist of
seven themes that will emerge from the mid-term review in 2016 of the existing cycle.
These are as follows: (1) Stimulating poverty reduction and inclusive growth; (2)
intensifying agriculture; (3) securing better competitiveness; (4) dealing with migration
and urbanization; (5) tackling climate change and deforestation; (6) pursuing good
governance; and (7) civilizing the human resource base (STEPI, 2020).

The RGC’s political platform for the 6th National Assembly Mandate and the Rectangular
Strategy (RS) Phase IV will jointly serve as a comprehensive policy framework for
formulating NSDP 2019-2023, and NSDP symbolizes the primary mechanism as a result
of bringing the RS commitments. The RS provides successive iterations in the four
priority outcomes of growth, employment, equity, and efficiency. The recognized
approach is articulated within four policy rectangles encompassing improved agriculture,
lengthened physical infrastructure, the private sector development and employment,
and human resources development (STEPI, 2020).
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Cambodia’s Industrial Development Plan (2015-2025)
Cambodia’s industry remains frail with its modest structure, narrow base, and low level
of sophistication; this is fact-based for the garment and food processing industries. Most
of the production activities are family-focused with the absence of entrepreneurship
and insufficient technology use, thereby restraining their ability to compete in
international markets. Its crucial characteristics can be addressed as follows: Weak
industrial base; misplaced middle and informal industrial structure; weak, urban-centric
entrepreneurship; low value addition; and low level of technology application (STEPI,
2020).
As for the regulatory context, comprehensive coordination efforts are essential and
relevant to the issues of investment incentives, taxation system, trade regime, transport,
and particularly relevant regulatory characteristics. So far, coordination among
additional regulators remains a challenge, which is sometimes complicated by their own
different agendas. For example, the tax system puts undue weight on tax collection,
whereas the trade system pays attention to market openness. Such absence of
coordination triggers unnecessary challenges for IDP and weakens government efforts
to mobilize resources to realize its industrial development objectives.
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2.

STI Policy Roadmap

Background & Methodology
The Royal Government of Cambodia has set its ambitious vision. The STI Roadmap builds
on the National Science, Technology, & Innovation (STI) Policy 2020-2030. Its vision is
that STI is a driving force for sustainable socio-economic development. The STI policy is
embedded in Rectangular Strategy Stage 4, the Vision 2050, National Strategic
Development plan 2017-2023 and Industrial Development Policy 2015-2025.
Methodologies for establishing the roadmap are the inception defining the scope and
ambition, baseline analysis, vision setting, goal, targets & timeline, and consultancy
workshop (Srun, 2021).
[Figure 3-1] Cambodia National Innovation System
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Cambodia’s STI Roadmap
Cambodia’s STI Roadmap reflects 5 pillars of governance, education, research,
collaboration, and ecosystem. With regard to governance, MISTI is the lead coordinator
of a national STI policy and setting NCSTI direction of STI policies. The combined public
and private investments in STI by 2030 will be 1 percent of GDP, along with 0.5 percent
coming from the public. Public funding for research and innovation activities
progressively focuses on the achievement of socioeconomic development (Srun, 2021)
The education field aims to increase the proportion of STEM graduates to 50 percent by
2030. Master’s and Ph.D curriculums are developed in collaboration with the private
sector by 2024. Technology platforms are set up at university by 2030. In the case of the
research field, it plans to adopt a 5-year national research agenda. Moreover, it sets the
goal to establish and support 7 research-intensive universities or research centers of
excellence by 2025. The collaboration area involves planning to include internships in
industry by 2030. Additionally, the government approves technology and innovation
parks by 2022. National innovation parks and clusters will be fully operational by 2025.
Finally, in the case of the ecosystem, it aims to establish a technology transfer
mechanism and governing law by 2023 (Srun, 2021).
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Technology Roadmap for the CapacityBuilding and Pilot Implementation Program
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1.

Agriculture

ACKNOWLEDGEMENTS
The Agricultural Technology Roadmap, which was endorsed by the National Council of
Science, Technology, & Innovation (NCSTI) on July 08, 2021, was produced by the
Ministry of Industry, Science, Technology & Innovation (MISTI), under the supervision of
H.E. Dr. Hul Seingheng, Director General of the General Department of Science,
Technology & Innovation (GDSTI) and supported by the Science & Technology Policy
Institute (STEPI) of the Republic of Korea.
This roadmap has been written by H.E. Dr. Hul Seingheng, Director General of GDSTI, Dr.
Srun Pagnarith, Director of STI Policy Department, Mr. Peh Samnang, Chief of Promotion
& Development Technology Startup Office of Technology Transfer Department, Ms.
Taing Chanreaksmey, Chief of Local STI Cooperation Office of STI Cooperation
Department, and Dr. Ly Sokny, Director of STI Cooperation Department of GDSTI, MISTI.
This roadmap received inputs from a committee panel which has expertise in agriculture
and technology through a series of workshops and discussions, the members of which
include:
• Mr. Prak Cheattho, Deputy Director General of the General Department of
Agriculture, MAFF.
• Mr. Ream Chanvanna, Deputy Director General of the General Department of SME
and Handicraft, MISTI.
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• Dr. Try Sophal, Deputy Director General of the General Department of Science,
Technology & Innovation, MISTI.
• Dr. Pok Samkol, Deputy Director of the STI Promotion and Development
Department, NISTI, MISTI.
• Dr. Chen Sovann, Deputy Director of the STI Data Management Department, GDSTI,
MISTI.
• Dr. Pol Chanthy, Deputy Director of CARDI.
• Ms. Taing Chanreaksmey, Chief of Office of Local STI Cooperation, GDSTI, MISTI.
• Dr. Buntong Borarin, Director of Research and Extension, RUA.
• Prof. Dr. Alamgir Hossain, Vice President of Cambodia University of Technology &
Science.
• Mr. Chhor Rithy, CEO of Kirisu Farm.
• Mr. Lun Yeng, General Secretary of Cambodia Rice Federation.
• Dr. Khay Sathya, Head of Division, CARDI.
• Dr. Tong Socheat, Deputy Director of Research, RUA.
• Ms. Sao Sereysothea, Trade Promotion Manager, CAVAC.

EXECUTIVE SUMMARY
The Agricultural sector is one of the sectors that play an important role in the national
economy and is one of the main sources for Cambodia to achieve its vision of becoming
a high middle-income country by 2030 and high income by 2050, particularly with the
goals of contributing to poverty reduction, improving living standards, and creating jobs
for people with the effective utilization of technology and innovation. The agricultural
sector faces a number of significant challenges, including low productivity, low quality
of agricultural products, lack of technical skills, unmatched demand and supply, lack of
trade facilitation mechanisms, low competitiveness of local products, insufficient
research and development, climate change vulnerability, and the ongoing impact of a
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global pandemic and future ones. Toward this end, Cambodia must embrace science,
technology and innovation, which is considered as the backbone for the national
economy growth by many countries, so that the agricultural sector can thrive and be on
par with the neighbors and enable ‘catch-up’ to take effect, which leads to increasing
productivity, enhancing efficiency, and promoting quality standards for exports.
The vision of the roadmap is to increase productivity and even higher value added of
agricultural commodities for the global supply chain through technology and innovation
by 2030. In order to achieve this vision, this roadmap seeks to identify drivers,
opportunities, and key challenges in the current agricultural context. Strategic products/
services, key technologies, through consultation workshops and interviews, were then
proposed to address those challenges.
The social, technological, economic, environmental, and political drivers were identified.
Drivers in social aspects consists of a young population, nationalism, etc. Technological
drivers are mechanization, automation etc. Environmental drivers comprise of climate
change, soil, and water pollution, while the economic and political drivers are mainly
focused on finance facility, globalization, large enterprise, privatization, trade
facilitation, etc.
Six prioritized strategic products/ services are derived from the defined drivers includes
farm machinery and technology, water management & irrigation, harvest & postharvest, computer modeling, processing, and marketing/ trading. The key technologies
to support these prioritized strategic products/ services were then identified based on
a consensus from experts and committee members in order to deploy in the short
(~2024), medium (~2027), and long terms (~2030). In the short term, Cambodia should
focus on farm mechanization, water management, irrigation system, fertilizers, animal
feed, e-registration, screening & breeding, preservation technology, and market
information platform. In the medium term, Cambodia shall embrace key technologies
related to solar energy, logistics, among others. While in the long run, Cambodia shall
encompass highly sophisticated technologies from industry 4.0 includes sensor/ sensor
networking, biotechnology, drone, robotic, GIS/ remote sensing, fintech, among others.
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In addition, safety, standards, and branding are very crucial to bring the highest possible
value added creation for agricultural commodities and integrate into the global supply
chain.
The government also plays a central role in the realization of the vision by providing the
right policies and regulations, incentivizing scheme, training, skills development,
financial aid for innovation and entrepreneurial activities & initiatives. Moreover, to
enhance the national output, the government shall invest in the key national productive
assets and capitals including physical capital (apparatus, equipment), human capital
(education, skills, health, experience), infrastructure capital (hard & soft infrastructure,
internet, electricity), intellectual capital (scientific & technological capabilities), natural
capital (fertile soil, clean atmosphere), and social capital (trust, nationalism). A
technology transfer mechanism shall be put in place to ensure the capacity building of
local firms/ farms. Last but not least, the government shall pursue macroeconomic
stability, trade facilitation, intellectual properties protection, standard compliance and
building the supportive (enabling) ecosystem that are conducive to innovation and
entrepreneurship.
The recommendation has been proposed as follows:
• Science Technology Innovation (STI) shall be the driving forces for future
development in the agricultural sector, among others.
• R&D investing in agriculture including the livestock and fisheries sectors is very vital
for increasing sustainable productivity, competitiveness, adaptation and resilient
capabilities.
• Enhancing quality and standards of agricultural products are key to effectively
compete in the regional and global markets.
• The government should strategically and legally support the development of agrifood industrial parks or zones.
• Government agricultural policies should focus on the private sector, farmers and
key stakeholders along the related supply chains from production to markets.
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• The public-private partnership on increasing accessibility of inclusive finance
schemes/ programs for promoting mechanization and technology adaptation in
agriculture should be supported.
• The government should initiate and support a collaborative platform between
agricultural actors.
• Technology transfer mechanism shall be in place.
• Government should create an enabling framework/ platform that effectively
engages to improve a critical mass of agricultural experts and the next generation
of well-trained farmers.

LIST of ABBREVIATIONS
ADB

:

Asian Development Bank

AI

:

Artificial intelligence

ASEAN

:

The Association of Southeast Asian Nations

CARDI

:

Cambodian Agriculture Research and Development Institute

CAVAC

:

Cambodia-Australia Agricultural Value Chain Program

FAO

:

The Food and Agriculture Organization

GDP

:

Gross domestic product

GI

:

Geographical indication

GVA

:

Gross value added

ICT

:

Information and communication technologies

IoT

:

Internet of Things

MAFF

:

The Ministry of Agriculture Forestry and Fisheries

MISTI

:

The Ministry of Industry, Science, Technology, & Innovation

NCSTI

:

The National Council of Science, Technology, & Innovation

NISTI

:

The National Institute of Science, Technology, & Innovation

R&D

:

Research and development
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RGC

:

The Royal Government of Cambodia

RUA

:

The Royal University of Agriculture

SME

:

Small and medium-sized enterprises

SNCE

:

The Supreme National Economic Council

STEM

:

Science, Technology, Engineering, and Mathematics

STI

:

Science, Technology, and Innovation

UN

:

The United Nations

USAID

:

The United States Agency for International Development

WB

:

The World Bank

INTRODUCTION
1.3.1

Background

The Royal Government of Cambodia (RGC) has set out its ambitious vision to become a
high middle-income country by 2030 and high-income country by 2050. This vision can
only be realized by exploiting the country’s potential to promote structural
transformation and boost economic dynamism by leveraging science, technology and
innovation to increase high industrial value added, diversify exports, and strengthen
local firm capacity in strategic priority sectors, one of which is the agricultural sector.
Toward this end, the RGC has built numerous strategic policies to support such a
transformation. In December 2019, the RGC has approved and adopted the National
Science, Technology, and Innovation Policy 2020-2030. This policy seeks to harness
science, technology and innovation as the main source of socio-economic and
sustainable development. The main objectives of this policy are to strengthen the STI
foundation, improve the enabling ecosystem, develop an STI environment for
sustainable development and enhance the quality of people’s lives at all levels and in all
sectors. This national STI policy has been set to target five main sectors which consist of:
1) Agricultural yield increase, produce diversification & agro-processing; 2) modern
production and engineering; 3) health & biomedical; 4) materials science and
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engineering; and 5) services & digital economy, including artificial intelligence and space
& spatial technology. Moreover, Industrial Development Policy 2015-2025 has also been
adopted by competent ministries to promote sustainable and inclusive high economic
growth in the industrial sector in the country. This policy set three main targets are as
follows: 1) Transforming and strengthening the industrial structure in the national
economy; 2) increasing and diversifying export products; and 3) strengthening and
promoting of SMEs. Most recently, the RGC has decided to establish two new
institutions to oversee the STI development in Cambodia, namely the Ministry of
Industry Science Technology & Innovation (MISTI) to serve as the main coordinating
body for STI policies, among key ministries, along with the National Council of Science
Technology & Innovation (NCSTI) as a national body to set the direction of STI policy in
Cambodia. Shortly after the establishment of these two institutions, the RGC has
developed and adopted the strategic Cambodia’s Science, Technology, & Innovation
Roadmap 2030 to harness the power of STI as an economic engine and driving force for
sustainable and inclusive economic development to achieve the RGC’s Vision 2050. This
roadmap has taken into account the strengthen and weakness of the National
Innovation System (NIS) in Cambodia, and targets five main pillars described as follows:
1) Governance where the main objectives are to enhance the governance of the STI
ecosystem and to break down the silos of all competent ministries, reducing the
fragmentation. This pillar aims to clarify the role of all competent ministries and
stakeholders as well as MISTI as a coordinating body. 2) Education where this pillar aims
to build human capital in STI by promoting scientific and entrepreneurship culture,
digital literacy, and technological readiness of the youth based on basic education and
STEM education in higher education. 3) Research where this pillar sets out to strengthen
the research capacity and quality to serve in the national interest and priority sectors of
Cambodia. 4) Collaboration where this pillar aims to increase collaboration and
networking between different actors, appreciating that innovation comes from the
exchange of ideas, across different people, organizations, and sectors and considering
the weakness of Cambodia national innovation system. 5) Ecosystem where this pillar
aims to foster a supportive (enabling) ecosystem for building absorptive capacities in
firms and attracting STI investment, support technology transfers and promote domestic

51

2021 K-Innovation Program with Cambodia

technologies.

1.3.2

Share of Agriculture Sector to Cambodia’s economy

Cambodia has pursued impressive economic progress, as seen in Figure 4-1, through a
significant average annual GDP growth rate of above 7 percent since 2011, and
substantial increase in GDP of capita from merely USD 785 in 2010 to about USD 1,205
in 2018. However this number is relatively low compared to the ASEAN nations’ average
GDP per capita, which is about USD 12,000 (World Bank, 2019). The poverty and income
inequalities have also seen significant reduction in the past decades. With the
substantial investment by both the public and private sector, Cambodia’s economy is
predicted to continue to grow robustly in the following years. The impact related the
COVID-19 pandemic has contracted Cambodia’s economy in 2020. However, it is
forecasted that robust growth will be resumed in 2021.
[Figure 4-1]: Cambodia's Annual GDP % (Left) and GDP per Capita USD (Right), 20102018. (UNDP, 2020)

In recent years, Cambodia has experienced the significant economic structural changes
that impact the whole economy. The share of the industrial sector in the whole GDP has
seen increases in the decade. However, the agricultural sector is still the primary source
of production and employment. Figure 4-2 shows the contributions of manufacturing
and agriculture’s respective share of GDP in Cambodia’s economy. Agriculture accounts
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for 22 percent, totaling an estimated USD 5.3 billion of total GDP, and employed up to
30.8 percent of total employment in Cambodia. However, the contribution to export of
agricultural commodities is about 6.5 percent. As a result, there is room for
improvement in this category through the increase of industrial value added in order to
integrate into the global supply chain through harnessing the power of STI. In addition,
industry sector contributed about 34.7 percent of GDP, while the service sector
contributed about 36.2 percent of GDP in 2020 (MAFF, 2021).
[Figure 4-2] Contribution of Agriculture & Manufacturing to GDP. (UNDP, 2020)

1.3.3

Value of Agricultural Exports by Category

Figure 4-3 indicates that the total increase in agricultural export value more than tripled
since 2010. The majority of the country’s agriculture exports remains in raw form and
mainly dependent on crops. The major export products are rice and rubber, with some
increasing share of cassava. From 2010 to 2018, the biggest reduction in export value
was attributed to maize (ADB, 2021).
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[Figure 4-3] Value of Agricultural Exports 2010-2018 (USD million)

1.3.4

Potential Agriculture commodities and current technology usage

Cambodia has prioritized six commodities for the domestic market and export, in-depth
studies of these value chains needed to be conducted to have a better understanding of
market opportunities, supply constraints, risks & threats faced by smallholder farmers,
entrepreneurs, & consumers, and opportunities to support socio-economic
development and sustainable development goals. The six prioritized commodities are
mango (Keo Romeat), cashew, maize (red corn), cabbage, pork, and chicken. They are
considered as strategically important for food security and nutrition, and for their
potential contribution to gainful employment and reduction of rural poverty (FAO, 2021).
In addition, according to the 2019 final report of USAID on the Cambodia Agriculture
Competitiveness Opportunity assessment, about 3 million people are engaged in
agriculture production, earning an average of about USD 1,200 per year. Most farmers
are smallholders with an average landholding of 3 acres. 66 percent of farmers own less
than 4 acres of land, about 20 percent of farmers own 4-8 acres of land, and around 14
percent of farmers own bigger than 8 acres of land. A majority of farmers grow only 1
crop and practice subsistence farming. 58 percent of farmers grow only one crop and 79
percent of farmers consume more than 50 percent of the production, rather than
distribute on the market. Figure 4-4 shows potential production of provinces around
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Tonle Sap and the Mekong Basin.
[Figure 4-4] Province around Tonle Sap & Mekong Basin Account for Bulk of Production.
(USAID, 2019)

To increase productivity and diversify crops and markets, the transformation of the
agriculture sector is a new and widespread approach to develop with focusing on new
technology, machinery usage, irrigation capacity, and R&D. Mechanizing will help
expand production and the quality of crops and goods in rural areas, and address
challenges from a declining labor force in the agriculture sector. Figure 4-5 shows the
agricultural machinery used in Cambodia from 2004 to 2015, represented by the number
of machines used increasing from year on year. The needs of machineries were not the
same and varied by geographic location, land size, and type of crops for cultivation. High
technology in the mechanical and bio sciences in recent years are engaged in foundation
developments in agricultural, farming practices and technology. Advances in biological,
mechanical, environmental, and chemical sciences can improve yields of crops, soil,
water, product, knowledge and income, while also reducing the land wastage. In turn,
improving the nutritional quality of crops or products through mechanization can
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improve human health and offer more income. By using more technology that can
control water and soil by remote sensing, monitoring, and precision farming are
reducing the energy and environmental footprint of modern farming.

[Figure 4-5] Usage of Main Agricultural Machinery in Units (2004-2015). (BDLink
(Cambodia) Co.,Ltd 2017)

In addition to mechanization, there are other techniques that help increase the
production of agricultural products, including the use of nethouses. This technique can
reduce the cost of using pesticides, protect crops from large amounts of rainfall, and
enable farmers to grow crops in both dry and rainy seasons 6 . Moreover, farmers in
Cambodia have recognized drone technology for use, especially for spraying pesticides
& crops and land monitoring. This technology can eliminate them from the hazard of
absorbing pesticides and save time on consuming compared to their traditional ways.
Other innovative solutions that farmers have been looking for, such as automating
irrigation, allow them to remote control the irrigation system via a mobile phone, which
is time saving and manageable water use. Research on digital agriculture in developing
countries has been concerned with geography. For instance, in Asia Pacific, the figure
6
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reached about 64 percent of smartphones compare to 45 percent in Sub-Saharan Africa
(Simelton and McCampbell, 2021). Even though many farmers have at least one mobile
phone or smartphone, a case unique to Southeast Asia, they have limited use for
services or applications, specifically corresponding to the development for spreading
agriculture information (Simelton and McCampbell, 2021). Besides mechanics that can
improve the flow of agriculture, now it is retail stores and marts that use applications to
buy goods. The internet plays a major important role in pushing products or goods to
the end user. Past time farmers continued to sell their main crops or goods to traders or
collectors in their village, which was slow and not effective to improve the market. The
Ministry of Agriculture, Forestry, & Fishery just recently launched the CAMAgriMarket
app, which is a platform to promote agri-business and also a platform where famers,
buyers, sellers and relevant stakeholders can connect to each other for transactions of
their products and services. However, since it is not sufficient to accelerate this sector
yet, the Kingdom of Cambodia needs more support and to collaborate with all relevant
stakeholders.

1.3.5

Global Technology Trends in Food and Agricultural Sector

According to a UN FAO report, the world population is expected to rise to 10 billion by
2050 and cause agricultural demand to jump by 50 percent compared to 2013, with an
increase in demand for proteins, fruits, and vegetables. Meeting global food security
needs constitutes a challenge since the demand increases at a rate even faster than
population growth. Economically, the share of agriculture in global GDP has gone up by
68 percent, but compared with the growing population, its share has been stable at 4%
since 20007. The development and dissemination of new technology are an important
key factor in determining the future of agriculture.
Technological innovations are beginning to transform every link in the food chain from
farm to fork. In developed countries, digital technologies and analytics are making farm
operations more insight-driven and efficient. Technology is changing the ways that
7

UN FAO report, The future of food and agriculture Trends and challenges
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farmers manage their operations. New developments in machinery, software, and
genetics are allowing farmers to have more control over how they plant and manage
their crops. Agriculture 4.0 is the major technological trend where agricultural
revolution must be a green one along with science and technology. Agriculture 4.0
would need to look at both the demand side and value chain/ supply side of the foodscarcity equation, using technology not only for the sake of innovation but also to
improve and address the real needs of consumers and reengineer the value chain.
Agriculture 4.0 will no longer have to depend on applying water, fertilizers, and
pesticides across entire fields. Instead, farmers will use the minimum quantities or even
completely remove them from the supply chain. They will be able to grow crops in arid
areas and use abundant and clean resources such as the sun and seawater to grow food.
There are three general trends where technology is disrupting the industry:
1. Produce differently using new techniques
2. Use new technologies to bring food production to consumers, increasing
efficiencies in the food chain
3. Incorporate cross-industry technologies and applications

The Figure 4-6 presents the summary of the three general trends of disruptive
technology.
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[Figure 4-6] Map of Technologies and Maturity (Clercq et al., 2018)

DEMAND & SUPPLY SIDES AND TREND OF SECTOR
1.4.1

National endeavor

The Agricultural sector has traditionally been one of the main contributors for
Cambodia’s growth domestic product. In 2019, 22.1 percent of the growth is from the
agriculture sector, while the share was 35.7 percent in 2000. Overall, it is still important
that the sector stands at the forefront for two decades of Cambodia’s economic
development (WB, 2021). Globally, the sector gets hit by the rampant COVID-19
pandemic. It is noted the impact seems to have a significantly effect on the demand side
due to restriction of mobility between borders among the provinces. A quick response
and cash transfer programs help significantly to ramp up the agricultural sector activity
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(ADB, 2021).
[Figure 4-7] Share of Agricultural Sector in Cambodia’s GDP. (WB, 2021)

The five-year strategic plan (2019-2023) of the Ministry of Agriculture, Forestry, &
Fisheries (MAFF) of the Kingdom of Cambodia has been a significant foundation of
guidelines to exploit the sector for pushing the socio-economic development of
Cambodia. This strategy aims to enhance the socio-economic development of the
country and alleviate poverty in the next five years. These continuous tools from
strategy 2014-2018 address the need to modernize the sector to be more competitive
and resilient against climate change with shifting from labor-intensive practices. In this
regard, the two main priorities by the dedicated ministry for the sector’s development
include 1) increasing productivity, diversification, and commercialization, and 2) the
efficient management and development of resources such as land, forestry, and
fisheries for sustainability. The mission of providing high-quality service on a foundation
of science and technology, a legal framework, and sound policy are dimensional to
achieve the vision (MAFF, 2019).
The export of the products from the sectors has shown an impressive development for
an overall view from 2014 to 2018. However, a slight decline of exportation in 2018 as
shown in the Figure below could be one of the reasons for the government to take more
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rigorous initiatives to have its strategic plan 2019-2023 for more resilient growth of the
sector. Despite the growth there are various challenges facing the sector, which include
low productivity and competitiveness in the market, insufficient infrastructure and
logistic support, limited research performance on agricultural technologies, illegal
activities on forestry & fisheries, skill mismatches, gaps in labor.
[Figure 4-8] Exports of Agricultural Products 2014-2018. (MAFF, 2019)
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The past decade has shown a remarkable increase in agriculture product exportation.
Some subsectors get improvement in reaching the global market. However, it is seen
that the quantity is much fairer when compared to neighboring countries. The efforts in
production and trading are two of the common challenges facing some sectors such as
rice. The data from 2010 to 2019 reveal a far lower figure than Thailand and Vietnam.
The figure below gives paddy rice exportation on a yearly basis. The data on milled rice
is not accessible. The obstacle for Cambodia’s milled rice to reach the global market
could be attributed to insufficient equipment to process the paddy rice. For this reason,
machine modernization could be one of the priorities of the country to promote
(adapted from ADB, FAO, 2021).
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[Figure 4-9] Rice Exports (USD million, rice milled equivalent). (Adapted by ADB from FAO,
2021)

Overcoming the above challenges, MAFF has pointed out in its new strategic plan by
continuing ongoing efforts in sectors and the introduction of digital technologies to
ensure the agricultural product is more in the global or regional supply by 2030 and 2050.
Some others weaknesses of agricultural products could be limited productions and
quality, high production cost, limited technical capability & community management,
lack of investment in research and development, climate change, limited trading
environment, lack of diversification, lack of investment, insufficient supporting
infrastructure, required improvement of governance, lack of standard, reduced labor
supply, overuse of fertilizer & chemicals, and poor logistics. It is found some sectors
could not supply the local market such as beef, poultry, and pork.

1.4.2

Trends and Opportunity

Overall production of agricultural products has been increasing since 1960. Asia provide
dominant supplies in terms of meat according to the UN and FAO in their data
publication till 2018. The agriculture sector remains to be a share of Cambodia’s GDP
total. However, the percentage has stayed stable at around 20 percent in the last several
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years. The COVID-19 pandemic triggers a small percentage from 20.8 percent in 2019 to
22.8 percent in 2020. Meat production can supply about a quarter of all local demand
(Mony, 2021). A call for efforts to supply feedstock for the local market was made by
Prime Minister Samdech in 2019. He urged MISTI to have appropriate support,
particularly on the increasing of animal feed production by local firms. It is expected that
local farms will get benefits from these initiatives once the animal feed policy is launched.
The consumption of meat shows a significant trend of demand. Fish account for the
dominant meat in every meal of a Cambodian household. It is estimated to be 50 kg of
fish per capita per year (Sinwat, 2021).

[Figure 4-10] Meat Consumption by Age/ by Type of Meat Per Capita. (Siwvat, 2021)

Despite the constraints facing agricultural sectors, there could be a number of
opportunities which could be accounted until 2020. The sector is likely to benefit from
several favorable conditions including:
• Potential in accessing internal markets (ASEAN, China, Korea, Japan, Europe, the
U.S., etc.)

63

2021 K-Innovation Program with Cambodia

• Increase of investment in the sector from ASEAN and China
• Trends in investment in agriculture
• More favorable infrastructure supporting the development of agriculture
• Policy support of food safety
• Industrial zones development for agro-processing industries, e.g. some initiatives
of SMEs cluster, agriculture parks
• Accessing to ICT
• Access to localized public service, e.g. SMEs Bank, Khmer enterprise, techo startup,
and skills development fund
• Demand-driven investment

SECTOR VISION, POLICY, AND STRATEGY
1.5.1

Self-Sufficient Production

Cambodia’s agricultural sector master plan 2030 sharply highlights on providing highquality services with a sound scientific, technological and legislative & policy base for
developing an efficient and sustainable Cambodian agriculture sector. The most recent
report by the National Institute of Statistics reveals the deficiency of local supplies of
vegetables, meat, fish, and poultry. The import of these products costs Cambodia
around USD 600 million annually. The supply of agricultural products for socio-economic
development and security of the Kingdom of Cambodia requires an urgent synergy
among stakeholders. The report on policy study on ‘Modernizing the Agriculture Sector:
Long-Term Vision and Policy Orientation’ published in 2019 by the Supreme National
Economic Council (SNEC) provided a comprehensive policy intervention by the Royal
Government of Cambodia during the decline of agricultural share relative to economic
development in the last five years (MAFF, 2020). The document shows the projection of
agricultural trends toward 2030 to be likely influenced by the following:
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• The economic changes in the region and the increase in agricultural product
purchasing at regional market;
• Increasing use of the agricultural high-quality, safety, and nutritional products;
• Decline of agricultural labor force versus increase of agricultural mechanization;
• Decrease of small-scale agricultural production and increase of rural agricultural
enterprise;
• Expansion of modern agricultural technologies and digital agriculture system
(modernization, online agri-business, ICT, and remote sensors);
• Decrease of agricultural land at some urbanization.
Looking at Timmer’s theory of agricultural transformation, Cambodia seems to be in the
early phase of development, because the agricultural sector has been focused
substantially on mass production, rather than a niche market, high value-added
products or strategic development for having regional or global supply chains. The
theory describes four phases of agricultural transformation, which include: 1) Phase 1:
Beginning; 2) Phase 2: Agricultural surplus; 3) Phase 3: Integration, and 4) Phase 4:
Industrialization (Chenery & Srinivasan, 1988). An ADB study since 2013 shows
Cambodia is in the second phase in 2010. The comparative agricultural transformation
of Cambodia and other neighboring countries are given in detail in the table below.
If it is used for a framework and agricultural development vision 2030, it is important
that sufficient and targeted investment in the sectors must be achieved on time, while
evidence shows that the sector is reducing the number of constraints as given in the
above section. Factors for this could be investment in research and development, skilled
labor investment, technology transfers, mechanization, strategic sub-products, trading
ecosystem, environmental sustainability, and technologies.
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<Table 4-1> Comparative Development of Agricultural Transformation of Cambodia, etc. (ADB,
2013)

Beginning

Agricultural
surplus

Integration

Early

Low-income countries; agricultural labor
Bangladesh,
productivity only USD240. Agriculture’s
Cambodia, Nepal,
output share is 37%, and employment
Vietnam
share is 66%.
Bhutan, India,
Low-income countries; agriculture
Indonesia, Kyrgyz output share ranges from 19%
Republic, Lao
(Bangladesh) to 36% (Cambodia);
PDR, Pakistan,
employment share from 33% (Kyrgyz
PNG, PRC, Sri
Republic) to 85% (Lao PDR). Agricultural
Lanka, Samoa,
labor productivity ranges from $434
Uzbekistan
(Cambodia) to $947 (Pakistan).
Middle-income countries. Agriculture’s
labor share ranges from 33% (Sri Lanka)
Armenia,
to 52% (Vietnam); output share ranges
Philippines,
from 10% (PRC) to 21% (Vietnam).
Tajikistan,
Agricultural labor productivity as low as
Thailand, Vanuatu
USD 367 (Vietnam), up to USD 1,100
(Philippines)

Nepal

Bangladesh,
Cambodia,
Kyrgyz Republic,
Lao PDR,
Pakistan, PNG,
Tajikistan
India, Indonesia,
PRC,
Philippines,
Thailand, Sri
Lanka, Vietnam

Georgia,
Middle-income countries. Agricultural Georgia, Samoa,
Middle Malaysia, Rep. of labor productivity is USD 2,800; output Uzbekistan,
Korea
share is 20%; employment share is 38%.
Vanuatu
Late

Industrialized Japan

Middle-income countries. Agricultural
labor productivity approaching USD
7,000; employment share of agriculture
is 14%; output share is 10 %.
High-income countries. Agricultural
labor productivity ranges USD 6,423USD 76,830 (median of USD 33,450).
Output share ranges 0%-3.9% (median
of 1.9%); employment share ranges
1.0%-10.9% (median of 2.9%).

Armenia,
Malaysia

Rep. of Korea,
Japan

Lao PDR = Lao People’s Democratic Republic, PNG = Papua New Guinea, PRC = People’s Republic of China
Notes:
Output per worker is measured in constant USD 2,000; per capita income is measured in constant 2005 PPP-adjusted
dollars. 2010 represents either 2010 or the final year for which data is available; 1980 represents 1980 or the earliest
year for which data is available. For details see Appendix Table A.1.
High income: GDP per capita above USD 20,000; Middle income: GDP per capita USD 2,500- 20,000; Low income:
Below middle income. Middle income can be demarcated further as upper middle (U) at a GDP per capita above USD
6,125. (In 1980, no country in Asia was in the upper middle income level.) The sub-stages under the Integration stage
are demarcated as follows: Middle income countries with labor productivity of USD 1,750 per capita or below are in
the early integration phase, while between USD 1,750 and 3,300 per capita are in the middle integration phase; and
above USD 3,300 are in the late integration phase.
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SNEC report suggests three strategic objectives for Cambodia, particularly to MAFF to
oversee in earnest in order to ensure the country’s sustainable development. The tree
are specified as: 1) Boosting economic opportunity through crops development,
diversification of production, agriculture commercialization, and agro business, 2)
enhancing food security, and 3) promoting environmental sustainability. It is in overall
concluded the necessity of policy support must be in place as soon as possible if the
Master Plan of Agriculture 2030 is to be realized. In summary, the upstream part of
agriculture supply must be done firstly onsite, and the support on the downstream is
subsequently made as well for easing access to the market. In addition, the sustainable
development aspect is inevitable through proper usage of land, pest, herbicides, and
other inappropriate use of chemicals or practices (SNEC, 2019).

1.5.2

Sustainable Agriculture

The impact of climate change on agricultural activities is normally considered at first
hand due to its disruptive impact on usual practices among Cambodia’s farmer.
Cambodia is one of the most vulnerable countries in the region. Moreover, sustainable
agriculture for Cambodia means beyond its link to climate change. SNEC report
emphasizes that the long-term development of Cambodia must address:
• Promoting growth, job creation, and generating income
• Building food security
• Promoting environmental sustainability (sustainable agriculture, sustainable
forestry, & sustainable fisheries)

1.5.3

Technological Trends in Agricultural Sectors

Technologies has always been linked to agricultural development since the beginning of
the agricultural revolution between 17th and 18th century. The application of
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technologies is indispensable from upstream at farm to downstream at fork. More
demand of high-quality food products requires not only good agricultural practice but
also handling processes to the table of consumers. It is known that some drivers are
being the contributors to the transformation of agricultural activities. Technology will
surely play a fundamental role in the development of agricultural transformation. Some
concepts of downstream agribusiness contributes actively to the transformation. They
include, but are not limited to, safety & hygiene, digital technologies application,
convenience & affordability, value chain, alternative food, and sustainable development.
On the other hand, the upstream business must harness the potential of technologies
such as smart farming initiatives, once referred to as the concept of industrial revolution
4.0. Cambodia is not different from other emerging developing nations, and so in its
endeavor to become a upper-middle income country by 2030 and high-income by 2050,
harnessing as soon as possible the potential of technology is a required stepping stone.

NATIONAL AGRICULTURAL TECHNOLOGY ROADMAP
DEVELOPMENT
The process of developing an agricultural technology roadmap (agritech roadmap) is
carried out in the following phases as follows: Firstly, identification of a vision and set of
goals for the agricultural sector in Cambodia over the next 10 years and the crucial
technology needed to develop this sector in the region and world in order to contribute
to and accelerate the growth of the national economy. Secondly, environmental analysis
ensued which consisted of social, technological, economic, environmental, and political
drivers. Third was identifying the opportunities and threats of the agricultural sector
based on the drivers from environmental analysis. After that was identifying candidate
strategic products/ services and prioritizing products/ services through scoring from the
expert committee’s opinion. Thirdly, rated on key technologies which provides a
response to the prioritize products/ services. Last but not least was a charting
technology roadmap with a period set according to the short, medium, and long term.
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The process of agritech roadmap development is shown in Figure 4-11.
[Figure 4-11] Process of Agritech Roadmap Development

1.6.1

Building a Vision and Set of Goals

 Vision
Increasing productivity and enhancing the value added of agricultural commodities for
the global supply chain through technology and innovation by 2030.

 Goals
Harnessing the power of science, technology, and innovation in the agriculture sector
to:
• Increase the agriculture productivity and quality infrastructure for food security
and exports;
• Leverage the industrial high value added to agricultural commodities to increase
the agricultural contribution to gross value-added (GVA) and exports;
• Integrate agricultural commodities into the global supply chain to expand
Cambodia’s agricultural businesses and reputation within international markets
and networks.
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1.6.2

STEEP Analysis

In order to identify strategic products, we need to understand the market and
environmental aspects. The STEEP analysis looks at external factors that influence trends,
enable analysis of the past, and predict the future. STEEP covers the five most important
social, technological, economic, environmental, and political factors. Future events of
an agritech roadmap in Cambodia, trends, and broad range of drivers are explained in
the STEEP analysis as shown in Table 2.
Based on drivers from the STEEP analysis, the following opportunities have been
generated:
One of the main drivers is globalization (ASEAN, China, the U.S., Europe, Japan, etc.)
which shares a lot of benefits to the local general public by opening the door for exports
including agricultural commodities to parts of the world. Since globalization creates the
potential to expand quality products to local and international markets; thus, strategic
products in order to promote trading and marketing of Cambodia agricultural products
should be in focus.
Cambodia government has tried its best to increase the trade facilitation for exporting
all types of goods that include agricultural products. Recently, the Regional
Comprehensive Partnership Agreement (RCEP) will eliminate tariffs. RCEP will give
Cambodian SMEs and consumers with increased commercial opportunities and
partnerships. There will be more opportunities for local enterprises to boost exports,
especially in new value chains in the region, and increase foreign direct investments.
Free trade agreements favorable to agriculture products, such as the FTA with Korea,
and FTA with China. Even though the vast majority of Cambodia’s exports to China are
tariff-free through the ASEAN-China Free Trade Area (ACFTA), the CCFTA extends tarifffree trade to over 340 products, such as seafood products, garlic, cashew nuts, and dried
chili, among others. Case in point, the export of fresh Cambodian mango was made
possible because both countries were able to finalize sanitary requirements for fresh
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fruits in June 2020. Cambodia also has many potential of GI products. GI protection has
wider positive benefits, especially geared to local communities. In particular,
it encourages the preservation of biodiversity, local know-how, and natural resources.
The three main PI products of Cambodia includes Kampong Speu palm sugar, Kampot
pepper, and Koh Trong pomelo. More GI products are in the process of getting
recognized such as prahok Siem Reap, Phnom Srok silk, Battambang fragrant rice, etc.
Thus, processing those agricultural products and other products should be prioritized
which leads to the development of strategic product support to processing.
In recent years, large enterprise, larger privatization, and contract farming have also
been drivers leading to mass production which means potential support to the local food
security and global supply chains. To increase the value added to the product in addition
to current agricultural commodities, harvest and post-harvest technologies are
important and need to be developed.
A young population (60% under 25) is also one of the drivers that makes Cambodia
potentially conducive to technology adaption and adoption. The use of technology and
innovation products to boost agricultural productivity necessary. With the opportunity
of its young population and the need to deploy technology in agriculture, farm
machinery & technology and high-tech machinery are strongly recommended as
strategic products.
Good access to ICT and internet connectivity has been one of the strengths. Based on
the World Bank, ITU and GSMA statistics, by 2020, mobile connections in Cambodia
totaled 21.18 million, and mobile penetration has been more than 126 percent. The
internet users tally 8.86 million and penetration reached 52.6 percent by January 2021,
which increased by 1.1 million (+14%) in one year. Average mobile data on usage (DOU)
per month exceeds 30 gigabytes, which is 3 times the global average and more than that
of neighboring ASEAN countries as well. Due to climate change which is known as a
global driver, there are opportunities that a country should create agricultural
technologies in response to climate change and the need to make precision-enabled
decisions in farming. Thus, strategic services such as smart farming, indoor farming,
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precision agriculture, or even more advanced technology such as computer modeling
could be put into prioritization.
Concerning soil and water quality, Cambodia has advantages of vast rich fertile soil and
abundant water sources. However, agricultural productivity in Cambodia has suffered
from a deficiency of water management and irrigation. Thus, strategic products in water
management and irrigation system should be developed.
Overall, there are 10 strategic products/ services that are driven from opportunities
generated by the current social, technological, economic, environmental, and political
context. However, based on voting and consensus discussion of different stakeholders
in agricultural sectors (government, private sector, universities), six has been selected
due to their major degree of economic impact, strategic importance, and potential for
success (see Annex 6.1).

<Table 4-2> Analysis of Environments and Identification of Strategic Products

Vision

Increase productivity and higher value added of agricultural commodities for global
supply chain through technology and innovation by 2030.

1. Increase the agriculture productivity and quality infrastructure for food security &
exports.
2. Leverage the industrial high value added to agricultural commodities to increase the
Goals agricultural contribution to the gross value added (GVA) and export.
3. Integrate agricultural commodities into the global supply chain to expand
Cambodia’s agricultural businesses and reputation within international markets and
networks.
Social:
- Young
population
(Approximat
Drivers ely 60% are
under the
age of 25)
- Increasing
consumeris
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-

Technological:
Drone
Digital control
Remote sensing
Automation
Mechanization
R&D for new
invention

-

Economical: Environmental:
Growing
- Environment economy
pollution
Productivity
- Soil & water increase
quality
Globalization - Climate
Large Enterprise change
Larger
privatization

Political:
Politically
stable
Encourage
Support
(technical
and financial)
from the
government
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-

-

-

-

-

Opportunities & Threats

-

m of finished
products.
Consumer
awareness
on food
safety
Safety/securi
ty (lifestyle
change)
Nationalism
on
agricultural
products.
Decrease of
workforce in
agriculture
sector
Consumer
behaviors
(Local,
regional,
international)

- Post-harvest
technology
- High tech
processing
technology
- Internet of Things
- Big data analysis
- Artificial
intelligence (AI)
- Immersive/ game
tech
- Robotics
- Satellite
technology
- Mobile
technology
- Nethouses
- Indoor growing
- Vertical growing
- Sensor
technology
- Waste reduction
technology
- Cellular

- High production cost compares
to other
counties
- Internationaliza
tion for
investment
- Local products
consumption
- Stable inflation
- Controllable
- Finance
accessing
facilities (Banks,
SME banks,
enabling)

Opportunities
Free trade agreement conducive to
agriculture products
Potentiality of expanding quality product
to local and international markets
Increased new technology needs in
agricultural field
Access to ICT and internet connectivity
Technologies in response to climate
change
Potential of strategic products (GI
products)
Abundance of fertile soil and water
sources

-

Poor
Pesticide
application
Right crops
selection
Biodiversity

- Rice policy
formation
- Land titling
- Trade
facilitation
- GI policy
- Food safely
standard
regulation
- Regional
comprehensi
ve economic
partnership
(RCEP)
- Free Trade
Agreement
- Agricultural
technology
supporting
regulation
- Conducive
policy to
attract
investor

Threats
Vulnerable to climate change
Lack of consumer trust
Financial dependency and high
investment cost
Uncontrol food trade
Lack of reliable internet speed in rural
areas
Barriers to trade in term of condition
Bureaucracy and fragmented
High cost of transportation/ energy
Import products from outside
Decrease of workforce in agriculture
sector
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Products & Services

- Potentiality of technology adaption and
adoption
- The need to make precision-enabled
decisions
- Mass production

1.6.3

-

Candidate Strategic Products/ Services
Precision agriculture
Farm machinery and technology
Marketing and trading
Water management and irrigation
High tech machinery
Smart farming
Harvest and post-harvest
Computer modelling
Indoor farming
Processing

- Global COVID-19 pandemic
- Deficiency of irrigation system
- Deficiency of high-tech human
resources
Prioritize Strategic Products/ Services
- Farm machinery and technology
- Water management and irrigation
- Harvest and post-harvest
- Computer modelling
- Marketing and trading
- Processing

Key Technology

Figure 12 illustrates the structure of the Agricultural Technology Roadmap including the
vision, agenda direction, strategic product, and key technology. In order to support the
vision and achieve its goal by 2030, three main directions should be focused specified
as: Increase productivity of local products, increase high value-added products, and
integrate Cambodia products into the global supply chain. Within these three agenda
directions, together with drivers from the STEEP analysis, strategic products and services
are suggested by committee members and six of them are selected by prioritizing. The
six main strategic products and services include farm machinery/ technology, water
management & irrigation, harvest & post-harvest, computer modeling, processing, and
market/ trading. As shown in Figure 4-12, each strategic product contributes to the
development of many key technologies. In addition, one key technology is also possible
to serve the purpose of more than one strategic product/ service as indicated by the
connection link in the Figure. The thicker the line gets, the more important or more
frequent use of the key technology to strategic product/ service.
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The 48 key technologies listed in this figure are the candidate strategic product/ services.
To sharpen their significance, a corresponding score is given to each key technology
based on strategic importance to serving the vision, and feasibility for the short, medium,
and long terms (see Annex 6.2). The selected key technologies are considered to be key
prioritized technologies which were added to charting in Figure 4-12.
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[Figure 4-12] Key Technologies
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1.6.4

Charting Technology Roadmap

Figure 4-13 depicts the charting agricultural technology roadmap in response to the
vision of increasing productivity and industrial high value added to agricultural
commodities for local consumption and export and, as for the ultimate goal, to integrate
itself into the global supply chain by 2030. To realize this vision, efforts must be
continuously put into the introduction of changes in order to obtain productivity
increase, improve quality, enhance efficiency, and promote sustainability. Technology
and innovation will be among the best available means, if not the exclusive one, to
achieve the above-mentioned criteria. Increased agricultural production, in turn, could
offer a great deal of employment opportunities, food security, poverty reduction,
income gap minimization, and economic development especially for rural farmers.
This charting roadmap outlines the technologies, ranging from simple mechanization to
advanced and sophisticated technologies, to be deployed in the agriculture sector in
pre-defined strategic products/ function, explained in the previous section, including
farm machinery and technology, water management and irrigation, harvesting and postharvesting, computer modelling, processing, marketing, and trading, in the short
(present-2024), medium (2024-2027) and long terms (until 2030) for Cambodia to
embrace.
In the short term, until 2024, the focus shall be placed on farm mechanization.
Agricultural mechanization refers to the application of machine, equipment or tool to
replace people labor and animal force to improve efficiency and increase productivity.
Mechanization is broadly categorized into 3 different levels from low, medium and high
performance. The higher the level gets, the more sophisticated the mechanization will
be, and higher the training operators will have. The use of mechanization depends on
the type and scale of the agricultural farms. For example, large-scale farms take
advantage of economies of scale of the mass-produced products and tend to be
equipped with more sophisticated modern mechanization of its production, storage and
distribution processes. While relatively small-scale farms are reluctant to invest in big
machinery in their production line, the mechanization of both large and small
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agricultural farming systems, however, has become very indispensable for increasing
crop and livestock yields. This is the reason that mechanization can be easier to
supervise labor. The shortage and limited availability of labors especially in remote areas
or where the job in farming is not attractive could even exacerbate the situation and
force to adopt the new mechanization technology even more. Thus, in the short term, it
is very crucial to focus on farm mechanization. In fact, despite not receiving many scores
from the committee’s voting, fertilizer and animal feed were also considered a priority
in the short term based on interviews with experts and firm owners. It is reported that
fertilizer and animal feed pose difficult challenges for farmers and firms to ensure that
the animals as well as crops receive the nutrition they need throughout the year. That
could be one of the reasons why the yield is not sufficient enough for local consumption,
let alone for commerce and exports. On the other hand, fertilizer and animal feed have
to be imported from the neighboring countries and abroad. As a consequence, the price
tends to be relatively higher compared to that of other countries in the region. For this
reason, the technology of fertilizer and animal feed production alone would help tackle
a lot challenges faced by farmers and firms for increasing the yield as well as its quality.
Water management is another alarming concern for farmers in Cambodia. It is wellknown that Cambodia is among the most vulnerable countries in the world to climate
change, suffering from flooding in the rainy season and drought in the dry season caused
by the irregularity and unpredictability of climate change, thus affecting people’s life
and wellbeing. Water stress poses a serious problem to a majority of farmers in
Cambodia, and thus forcing farmers, especially paddy rice farming, to farm and harvest
only once a year, strictly in the rainy season, where water is in surplus. This is relatively
disadvantageous compared to those of neighboring countries, where water sufficiency
is not a problem thanks to the efficient water management system enabling them to
harvest twice or even three times a year. Evidently, if water scarcity alone could be
addressed, the productivity will be increased significantly, and even more so with the
introduction of cutting-edge technologies. Thus, an effective water management system
and irrigation technologies must be put in the order of priorities to be tackled in the
short term. Improving the surface irrigation shall be the first step to dealing with water
stress and shortage in rural areas. The more modern techniques or technologies such as
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drip irrigation, sprinkler, etc. shall be deployed in small to medium farms. The more
advanced tools, integrated with ICT technologies, such as pivot irrigation system,
irrigation scheduling, just in time water delivery shall be introduced on large farms. The
technologies for the efficient use of energy in irrigation will be effective and efficient for
water management while rain harvesting techniques and storage system technologies
could be effective for ensuring water sufficiency. Minimizing the evaporation loss from
the water reservoir and irrigation storages through technology could be another factor
that could be beneficial to water conservation, while screening and breeding are
another technology that should be embraced in the short term. Also, selecting the right
breed and variety is important to ensure high productivity and resiliency to different
climate conditions and climate change as well. The available techniques and
technologies ranging from simplistic ones such as eye observation to advanced tools
such as biotechnology could guarantee the most optimal selection of variety for specific
areas and climate condition. Best practices on screening and breeding techniques shall
be shared and made known to farmers, especially on small-scale farms, to the last mile
possible. Lastly, to promote the industrial value added to agricultural products, it is very
crucial to uptake the techniques/ technology for preservation and packaging in the short
term. In contrast, preservation techniques, including coating, cold chain transport, cool
storage, freezing, disinfection, cold bot tech, etc. could ensure maintaining the products’
quality and expanding products’ life over a long time period, while boosting the export
of finished products to international markets. Packaging technology including coating,
modified atmosphere packaging (MAP), vacuum, aseptic, etc., if properly and effectively
deployed, could promote industrial high value added significantly. Perseveration,
together with packaging, technique/ technologies could not only bring high value added
to agricultural products, but also promote diversification and dynamism for exports.
Access to market information is also perceived to be important so that farmers get all
the information needed regarding the price, demand, supply, etc.. Government shall put
its efforts in establishing such a platform, preferably online, as it not only enables
farmers to access all the information they need for their products, yet also allows
farmers in the remote areas to equitably access all the information, which subsequently
minimizes the information gap. The ease of business registration and removal of a
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complicated barrier is vital to be taken into account. The e-registration platform is
considered to be the most effective way, considering the current context of the COVID19 pandemic and for future development.
In the medium term, technologies for energy generated from alternative sources,
especially from solar, shall be adopted. Agricultural productivity in the modern time
largely relies on energy. The greater the machineries and technologies deployed in
farming production, the higher the demand of energy usage. Since the world is now
committing to greenhouse gas emission reduction and tackling climate change, the
massive demand for energy usage leading to high energy prices has made the need to
improve the agricultural energy efficiency indispensable, while exploring alternative
energy sources is now inevitable. In the consultation workshop, it was suggested that
energy is a problematic issue for all manufacturing and industrial activities in almost all
sectors of Cambodia. For starters, the price of electricity and fossil fuels is much higher
among other countries in the region. Frequent electricity blackouts are another major
concern that could exacerbate the situation. As a result, the need to identify alternative
energy sources or develop fuel-substituted energy generation technologies for
agriculture and production will be priorities that should be identified for substantial
growth as it could increase productivity and enhance the process efficiency by reducing
the burden of current high price of electricity and high cost of machinery maintenance
affected by the electricity disruptions. Solar energy is generally agreed to be the best
possible option for Cambodia to be embraced based on the suitability, availability,
contextuality, and climate condition. Photovoltaic systems promise to be effective and
provide the best solution for the current challenges faced by many farmers regarding
energy. PV panels can be installed in open fields where the sunlight easily penetrates
and suffice the demands of full daily use. The private off-grid systems are yet another
possible option that farmers and farming productions could make good use of to their
advantage. With the advancement and cheaper price of battery technologies, this
system could enable the use of energy day and night, as deemed necessary.
Another major challenge faced by farmers is the logistics issue in transporting and
distributing their products to market, especially for export, where the issue gets even
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worse. The major problem is the cost and unreliability of the logistic system. Improving
the efficiency of logistics could help farmers and producers sell their agricultural
commodities fast and at high prices. In addition to improving the physical infrastructure
for logistics, the online platform such as an e-commerce platform is reported to be an
effective solution to help farmers and agricultural producers effectively sell their
products and deliver to consumer fast. Traceability is agreed, by the expert, to manage
and trace the destination and origin of products sold on the market, and it could
subsequently gain trust from sellers and consumers alike that could result in increasing
the commodity prices. Blockchain-enabled technology is voted to be the most effective
tool for traceability.
In the long term, the charting agricultural technology roadmap depicts the necessities
to embrace highly sophisticated technologies such as sensor, sensor networking, GIS,
drone, robotics, fintech, blockchain-enabled technology, and biotechnology as they
could enhance efficiency and effectiveness and get the maximum benefits from the
highly connected between cyber and physical world, and it would also tackle the
shortage and unavailability issue of the manual labor workforce. Standard, safety, and
branding are all crucial for future prospects for the agricultural sector in order to bring
the highest possible value added to agricultural commodities. Additionally, these
requisites could enhance the competitiveness of Khmer local products in regional and
global markets as well as to integrate itself into the global supply chain. Safety and
standard shall play the central role in value added creation of products for local
consumption and export. Safety and standard do not only refer to just ensuring the
safety of the products for consumers’ life and health, but also the ability to meet with
the international and destination countries’ standard and safety guidelines. Just as
important, promoting the branding of local products shall play a very vital role in
enhancing the products’ high value added and integrate into the global supply chain. For
high value added creation, products required to complement the quality, safety and
standard with the innovation, design, branding and marketing. Thus, the government
could also help promote national commodities through smart foreign diplomacy.
Government plays a very crucial role in order to achieve the set-forth vision through
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various policies, regulation framework, incentivizing schemes, among others. The
nation’s output will depend on the key national productive assets and capitals including
physical, human, infrastructure, intellectual, natural and social capitals. Physical capital
includes all the apparatus and equipment necessary to produce the national outputs.
Human capital consists of education, training, skill, experience, health with other quality
values of citizens that are able to be involved in national production outputs.
Infrastructure capital refers to both physical and soft infrastructure including electricity
and internet that facilitate production and exports. Intellectual capital can be the
scientific and technological capabilities of all actors in the national ecosystem. Natural
capital refers to the fertilized soil, clean air, potable water and other softies of the
environment. Last but not least, the social capital consists of the relation, network,
nationalism and trust of citizens in the country. As a result, the government needs to
pursue and also make an investment in these national assets and capital, not only in the
agricultural sector but also in the others. Most importantly, the government shall have
policy and regulation financial support for farmers and agricultural firms to adopt
technologies in their production line. Moreover, it is the ensure that farmers could
utilize and harness the available machineries and technologies to their fullest. Thus, the
government shall provide the skills development scheme for upskilling and reskilling to
farmers and local firms in warranted technologies and their skillsets. A technology
transfer mechanism shall be in place to ensure that the technologies, know-how, high
skillsets, best practices will be transferred from high-tech farms or firms to lower-tech
farms or firms. Thus, the government shall provide the environment that is conducive
to learning among actors across the agricultural value chains. Just as important, a
supportive (enabling) ecosystem for innovation and entrepreneurship especially in the
industrial high value-added sector is of equal vitality for future economic growth. Thus,
the government shall pursue the policy to ensure macroeconomic stability, trade
facilitation, IP protection law, and standard compliance.
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[Figure 4-13] Charting Agriculture Technology Roadmap

CONCLUSION AND RECOMMENDATION
Agriculture is among the main sources of income, employment, and livelihood of the
local population. It will remain the same in the next several decades. Agricultural
production consists of all aspects of cultivation, harvesting, processing, storage &
transportation, and distribution, and it utterly depends on the availability of labor, water,
arable land, energy, fertilizer, and other resources. Agricultural mechanization and
technologies have been practiced for several centuries especially in the developed world.
Machinery and technology have become indispensable for modern agriculture and
farming. In recent decades, there has been witnessed a giant leap in agricultural
machinery and technologies, especially through the development and deployment of
innovative agricultural practices including automation technologies and data-driven and
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real-time deep learning capabilities of various modern cutting-edge technologies.
Nonetheless, these practices have been seen in western countries and some developed
countries. In developing countries, we see the stagnation of using basic technologies or
keep on using the traditional technologies.
This agricultural technology roadmap has identified the technologies that Cambodia has
needed to embrace for its future development in order to realize the goal to increase
productivity and even higher value added of agricultural commodities for the global
supply chain through technology and innovation by 2030 based on the evaluation of the
current condition, strengths, weaknesses, opportunities and threats by identifying the
drivers, and thereby, determine the strategic products and function.
Lastly, the overall recommendation to be considered for adopting technologies for the
agriculture sector:
• Science Technology Innovation (STI) shall be the driving forces for future
development in the agricultural sector, among others. Harnessing the power of STI
shall leverage high performing economies that enable productive structure
transformation.
• R&D investing in agriculture including the livestock and fisheries sectors is very vital
for increasing sustainable productivity, competitiveness, adaptation, and resilient
capabilities. Innovative enabling policies or platform from the government plays a
crucial role in pulling out both public and private investments in this R&D sector.
• Enhancing quality and standards of agricultural products are key to effectively
compete in the regional and global markets. Having a strategic driver to strengthen
the performance of quality infrastructure service providers in response to global
market requirements.
• Increasing technology enhancement and adoption in the agricultural sector in
Cambodia, the government should strategically and legally support the
development of agri-food industrial parks or zones because necessary
infrastructures and special facilities are developed for agricultural value-added
production and exports.
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• Government agricultural policies should focus on the private sector, farmers and
key stakeholders along the related supply chains from production to markets.
• The public-private partnership on increasing accessibility of inclusive finance
schemes/ programs for promoting mechanization and technology adaptation in
agriculture should be supported and available for any farm production and
agricultural businesses.
• The government should initiate and support a collaborative platform between
agriculture-related governmental bodies, agri-technology-related entities and
academic institutions that work together to provide affordable, available, and
accessible consultation services to farmers and local agricultural firms.
• Technology transfer mechanism shall be in place to ensure the transfer of
technologies, knowledge, skillsets, know-how, best practices, and business models
to strengthen local farm/ firm capabilities.
• Government should create an enabling framework/ platform that effectively
engages with existing resources from academic institutes, development agencies
and governmental bodies to improve the critical mass of agricultural experts and
the next generation of well-trained farmers.
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ANNEXES
1.8.1

Scoring Strategic Products/ Services
Products/ services

Evaluation Criteria
Code Economic Strategic Potential for
impact importance
success

Precision agriculture

P1

45

47

46

138

Farm machinery and technology

P2

54

54

49

157

Marketing and trading

P3

54

53

52

159

Water management and irrigation

P4

50

51

50

151

High tech machinery

P5

47

48

45

140

Smart farming

P6

46

48

47

141

Harvest and post-harvest

P7

51

52

49

152

Computer modelling

P8

47

49

46

142

Indoor farming

P9

36

41

37

114

Processing

P10

53

53

52

158

1.8.2

Scoring Key Technologies

Key technologies

86

Sum

Strategic
important

Feasibilities
Short Medium
Long
term
term
term
2024
2027
2030
46
47
48

Safety

48

Branding (GI, QR code, radio frequency
identification)

48

46

46

48

Market information platform (R&D and market
information matching)

48

45

46

49

Sensors/ sensor network (Irrigation, moisture, air
flow, temperature, pressure, process sensor,
motion sensor, position, ergonomic, chemical,
electric, network, quality sorting, and grading)

47

43

47

49

Post-harvest technology (Dehydration, air-fry,
freeze dried, spray dried, silage, cold chain, air dry)

47

46

47

49
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Key technologies

Strategic
important

Feasibilities
Short Medium
Long
term
term
term
2024
2027
2030
46
48
47

Water management (Application, allocation)

47

Mechanization (Land preparation, harvesting,
post-harvesting, processing)

47

43

48

48

Biotechnology (Tissue culture, enzyme,
hormone, fermentation)

47

39

44

47

Solar energy (processing, pumping, for engine)

47

41

44

47

Packaging (Coating, modified atmosphere
packaging, vacuum)

47

39

41

47

Standard

47

43

44

48

Logistic technology (Container management,
delivery robot, shipment tracking system)

47

45

46

48

E-commerce

46

42

43

47

Multimedia (Advertising, access to market
information)

46

45

46

47

Robotics (Drone, driverless machine)

45

41

45

49

Drone (Nutrient, pesticide)

45

42

45

47

GIS/ remote sensing

44

41

43

44

Screening and breeding

44

40

42

45

Drip irrigation, sprinkler, pivot

44

40

42

46

Preservation (drying, fermentation, heat
treatment, cold chain/ coolbot technology)

44

44

44

48

E-registration

44

42

43

45

Fintech (Blockchain, e-banking)

44

38

42

46

Animal feed technology

44

38

42

46

Fertilizer

44

38

42

46

Financial management app

43

41

42

47

Artificial insemination

43

40

40

44

Robust & flexible system for farm management

43

40

41

45

QR code

43

42

42

43
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Key technologies

88

Strategic
important

Feasibilities
Short Medium
Long
term
term
term
2024
2027
2030
37
40
44

Cloud technology

43

Intelligence chatbots

43

39

42

44

Digital and vertical farming

42

40

42

45

Genetic engineering

41

37

41

42

Remoting sensing for water quality

41

37

41

47

Just-in-time irrigation delivery

41

39

41

42

Big data, deep learning, AI

41

38

41

44

Actuator (Motor pump)

40

39

39

40

Mobile app book keeping

40

39

39

42

Aerial imagery (For plantation, livestock,
aquaculture, water quality)

40

38

41

43

Hydroponic

40

35

37

42

Systematic technology (Programing Logic
Controller)

39

37

39

44

Additive manufacturing (3D Printing)

39

33

36

41

Green house/ nethouses

39

36

40

42

HR capacity building (Game-based learning, Elearning, training)

38

38

42

43

R&D

38

37

39

43

Satellite and weather input based advisory

38

34

36

40

Virtual reality/ augmented (3D interaction)

37

34

39

39

Bio-pesticide

37

36

38

43

Conveyor technology

37

34

37

44

Skill and reskill

37

35

38

39

Digital algorithm

33

32

34

35
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Artificial intelligence
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Gross domestic product

HRMS

Human resource management system
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Information and communication technology

IDP

Industrial development policy
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Learning Management System

MISTI

The Ministry of Industry, Science, Technology, & Innovation

MoEYS

The Ministry of Education, Youth & Sport

NGS

The New Generation School

NSDP

National strategic development plan

OECD

The Organization for Economic Cooperation & Development

PISA-D

The Program for International Student Assessment for Development

R&D

Research and development

RGC

The Royal Government of Cambodia

S&T

Science & technology

SME

Small and medium enterprise

SMS

School management system

STEM

Science, Technology, Engineering, and Mathematics

STEEP

Society, Technology, Economy, Ecology, and Politics

STI

Science, Technology, & Innovation

UNICEF

The United Nations Children’s Fund

VR

Virtual reality
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Introduction
2.2.1

Background and Objective

At a time when the global economy faces serious issues, livelihoods are threatened, and
the public health is in crisis due to the COVID-19 pandemic, it would be easy to overlook
looming challenges in education because discussion about or investment in education
can generally be delayed to another time. And this is also the reason why education is
one of the first things to suffer when normal life is disrupted due to a lockdown.
However, one can also argue that education should be considered as an important
solution for a variety of economic and social problems and thus deserves large
investments during a time of normality, because it will help meet the challenges in a
time of disarray. This is because education can play a substantial role in economic
recovery, since it can improve resilience, promote social cohesion, complement physical
capital, and foster social capital such as trust and tolerance of others. Therefore, this is
when one can emphasize the primacy of education which requires a concerted effort
now more than ever, given that the world is experiencing an unprecedented global
learning crisis due to not only the pandemic but also generally low investment in
schooling as a result of undervaluing the return on education (World Bank, 2018). While
many countries have thrived to provide educational access to their population, the
World Bank asserts that a large number of children in developing countries has reached
adulthood without even essential skills in reading and arithmetic operation despite
having spent many years in school.
For Cambodia, the country has also made tremendous efforts in encouraging universal
enrollment for general education and has undertaken several significant initiatives
related to quality, infrastructure upgrading, and facilities. However, there is still room
for further improvement especially in terms of promoting the use of technology in
education as only one fifth of the students who took the PISA-D test in 2017 indicated
that they have a computer at home. And about 45 percent said that they had internet
access (Ministry of Education, Youth & Sport, 2018). In addition, approximately 22
percent of all the schools have computers that are in good condition and can be used.
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Indeed, digital and independent learning are still limited among Cambodian students
who are mainly used to traditional physical classrooms, as their situation tends to be
worse off when the pandemic broke out. Nonetheless, technology has at least two main
advantages in improving learning outcomes. Firstly, it allows for personalized learning
anytime and anywhere, and secondly, it improves students’ digital learning experience
and peer communication especially during times of crisis. Evidently, there are quite a
large number of research studies which show the positive impact of technology on
education (Bulman & Fairlie, 2016). Therefore, to improve the quality of education, it is
also essential to improve the use of technology in teaching and learning, and only when
quality teaching and learning are delivered adequately, will education help individuals
build a fulfilling life and pull a country out of economic despair.
The Royal Government of Cambodia’s (RGC) aspiration to bring the country into the
upper-middle-income and high-income group by 2030 and 2050, respectively, also
means that Cambodia as a whole needs to persistently build a knowledge-based society
and generate more skilled labor to meet the demand from industries and the market
which are also favored by technological changes. That is, private firms continue to
reallocate their resources towards investing in technology to increase their productivity
with manual work becoming increasingly obsolete, since firms tend to prefer workers
who have adequate competency to operate or work with machines. Therefore,
investment in education in general and the use of technology in teaching and learning
in particular to improve the skills of the general local population have become of utmost
importance to achieve the goals and vision in not only the Rectangular Strategy and the
National Strategic Development Plan but also other national policies including the
National Industrial Policy 2015–2025, National Science, Technology, & Innovation (STI)
Policy 2020-2030, Science, Technology, & Innovation Roadmap 2030, Digital Economy
and Society Framework 2021–2035, and Cambodia Sustainable Development Goals.
To help address the learning challenges and contribute to the government efforts in
developing human capital and boosting the welfare of the Cambodian population, this
roadmap’s main objective is to infuse technology rapidly in teaching and learning at
home and school to support students acquiring skills and knowledge they will need for
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a successful education, life, and career in a modern workplace and society. And for that,
they will need non-cognitive skills such as grit, conscientiousness, and goal orientation.
But perhaps the most crucial set of non-cognitive skills that would help individuals
overcome challenges and succeed in a variety of settings is an entrepreneurial mindset.
Entrepreneurship skills are a set of skills that drive action, and someone with such skills
would think and act like an entrepreneur who recognizes opportunities, learns from
failure, and exhibits innovation, flexibility, decision-making, and a solution-oriented &
risk-taking mindset. In this regard, this roadmap objective is also in line with the 2nd
goal of Cambodia’s Science, Technology, & Innovation Roadmap 2030 (building human
capital in STI) and its 4th goal (increasing collaboration and networking between
different actors). In particular, this roadmap aims to promote digital literacy,
entrepreneurship skills, and technological readiness of the local general public starting
from a very young age when children enter formal general education. As a result, this
will contribute to build students’ capacity for STEM majors at the university level. In
addition, the roadmap seeks to encourage multidisciplinary and multi-stakeholder
collaboration between government, industries, and academia also known as the
Quadruple Helix Model. Such a collaboration is essential to facilitate innovation,
exchange of ideas, and incubation of tech SMEs (small & medium-size enterprises).
Besides, the roadmap serves other fourfold purposes including:
• Communicate the long-term vision of the Royal Government of Cambodia on the
use of technology in education.
• Provide a framework to address the challenges in educational technology and
human resources.
• Show how Cambodia will get from its current to future state in an organized way
within a set timeframe.
• Show how individuals and institutions/ firms are part of the roadmap.
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2.2.2

Cambodia Educational Context

To help achieve the goal of delivering internationally recognized quality of education for
Cambodian students, the Ministry of Education, Youth & Sport (MoEYS) joined the
OECD’s (Organization for Economic Cooperation & Development) Program for
International Student Assessment for Development (PISA-D) which evaluates the level
of student’s knowledge and skills proficiency in relative to international standards. In
December 2017, 5,162 Cambodian students aged between 15 years & 3 months and 16
years & 2 months, who were studying at secondary level (grades 7-12) in 170 schools,
were randomly selected across the country to take a two-hour test in reading,
mathematics, and science. It is worth noting that the test does not assess whether or
not students can memorize very well but rather their ability to apply the knowledge they
have learned to solve practical problems in unfamiliar settings in and outside of school.
Such a test also reflects the reality of the modern workplace that employers value based
on what employee can do with what they have known, rather than what they know or
how smart a student they were.
Results show limited abilities in Cambodian students on average in all of the three
domains while girls outperformed boys in reading. The latter are also more likely to
repeat a grade. Regardless of that, the findings provide MoEYS solid evidence to
understand what skills Cambodian students are lacking and the factors that are
hindering their progress in reaching their full potential, and realize the government can
effectively eliminate them and improve the educational system. In fact, at least 15
educational reform agendas have been passed (Ministry of Education, Youth & Sport,
2018) to move Cambodia towards excellence in education delivery and realize its longterm vision and goals of becoming a highly developed and prosperous nation. The
agendas are intended to tackle the root causes of student’s underperformance including
obsolete teaching methods, teacher’s qualifications & career path, and curriculum
development. However, such efforts alone cannot fully remove the barriers to quality
education without parental and community engagement and contribution because
children’s families or households, as most research studies suggest, predominantly
explain the variation in their success in adulthood (Carneiro & Heckman, 2002).
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With this in mind, it is appropriate to recall a bit of history, so that the current
educational context and challenges in Cambodia can be better understood. It is worth
noting that the education system was completely abolished by the Khmer Rouge regime
which prohibited schooling, teaching, or studying. Around 90 percent of the educational
infrastructure after the revolution was destroyed or left in ruin. In addition, 70 percent
of primary and secondary school’s teachers and pupils and 90 percent of university
lecturers and students were either massacred or died of forced labor, diseases, and
starvation (Clayton, 1998; Hang, 2016). Following its collapse, the education system was
promptly resurrected from scratch, but it was a very arduous task due to the lack of
books, personnel, studying materials, and school buildings. Moreover, many
intelligentsias, who survived, fled Cambodia. The early wave of teachers was enlisted
regardless of qualifications as long as they were able to read and write and willing to do
it with very low salaries. Because of their disadvantages, some senior teachers, who are
still teaching, have been slow to adopt new cutting-edge curriculum or modern teaching
technology.
After 1993, Cambodia has embarked on a reconstruction of its educational system and
undertaken several significant developments in the curriculum and overall
infrastructure and facilities. The last major reformation in the educational system has
been initiated since 2014 focusing on improving the quality of teaching and learning. In
addition, the Ministry of Education, Youth & Sport has also put an emphasis on directing
more of the national budget towards human capital development and on contribution
from relevant stakeholders including households and the private sector. As a result,
there has been a remarkable increase in the government expenditure on public
education from 1.5 percent in 2010 to 2.2 percent of the country’s gross domestic
product (GDP) in 2018 (World Bank Databank, 2021). To put this into perspective,
funding for schooling in 2018 has increased threefold compared to that in 2013, because
the executive branch has kept pouring an incremental large pool of budget into
educational expansion annually. In recent years, the RGC has distributed about 18 to 19
percent of total government budget expenditures to education and is committed to
increasing the budget allocation in the near future (Ministry of Education, Youth & Sport,
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2019b). But it is still insufficient as the dedicated ministry overseeing education
continues to stipulate at least 20 percent of the national budget to modernize the poorly
run government teaching system. Therefore, it is expected that we will soon see more
investments in education.
That being said, the Cambodian educational system has also faced several common
challenges and limitations to be properly recognized, which are experienced by most
developing countries. Firstly, while the country has almost achieved universal primary
school enrollment which is a significantly remarkable achievement, there is still a
lingering dropout issue at the secondary level. Since 1996, general education mandates
12 years consisting of primary schooling for 6 years, lower secondary school for 3 years,
and upper secondary one for another 3 years, in which the first 9 years are compulsory.
General education at the public school is provided for the local population, starting aged
about 6 years, free of charge, and subsidized by the government, yet not all teenagers
are in school, especially girls who are more likely than boys to drop out of school.
However, they are also more likely than boys to enroll in school. That is, girls are more
likely than boys to have ever attended school but also more likely to drop out whereas
more boys than girls have never attended school, yet once they do, they tend to stay in
school for a longer period. While it is true that many factors contribute to students’
decision to leave school including financial circumstances, other major factors of
dropout likelihood are actually lack of enthusiasm to learn or student’s poor
performance (National Institute of Statistics, 2020b).
Another significant factor influencing the high dropout rates during transition to lower
and upper secondary education is youth’s early engagement in the labor market and
late enrollment. The latter imposes financial loss and high opportunity costs for
households as those who are much older than 6 years old when they enroll in grade 1,
will be entering secondary school at the same time they legally enter the workforce.
Together with immediate financial gain, it is thus more compelling for rural individual
youth to drop out of school at grade 7 or 8 and find a job in the low-skilled manual sector
rather than to wait until they finish university which they are not entitled free of charge.
In fact, it is found that labor force participation of Cambodian youth aged between 9 to
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15 years old is at 54 percent which mainly comprises the rural population segment (Chea
et al., 2021). Household undervaluing the return on education and skills training has also
been an influential factor contributing to young people’s early participation in the labor
market (Chea & Wongboonsin, 2020). This is accompanied by the abundance of informal
jobs and current labor market characteristics of developing countries such as Cambodia
which has a high demand for low-skilled workers since aggregate wages are still lower
relative to investment in technology. But this will be a big challenge in the future
because as Cambodia continues to grow and the labor market condition slowly
transforms towards skill-based, unskilled workers will find themselves in a bind to find a
suitable job which demands for higher skills and competency to work with machines.
Secondly, young children have also been found to have low readiness to learn which is
another important challenge being addressed by the government currently. Even
though it is generally agreed upon by empirical research evidence that children who
entered preschool aged between 3 to 5 years old are more likely to be ready to learn
with better performance, development, and social skills, and thus will remain in school
for a longer period than those who do not, while only about 43 percent of children did
actually enroll in early childhood education in the academic year of 2017–2018 (UNICEF
Cambodia, 2019). This figure also comprises mainly children of an urban population,
even though urban children account for a much smaller number of total children
between aged 3 and 5 years old.
Thirdly, individual’s perceptions, conservative mindset, and attitudes towards
technology due to a lack of digital literacy also present a big problem for incorporating
educational technology into teaching and learning. Many Cambodian individuals are still
skeptical about technology or unable to make good, proper use of it although some
technology or technological products are critical for education such as computers.
Moreover, most of them are accustomed to traditional pedagogical methods, and thus
are reluctant to prepare the ground for successful integration of educational technology
into the educational system. Another possible reason of some senior teachers’
disapproving attitude toward technology use in the curriculum and instruction is that
they fear technology would distract students who would also depend too much on it
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(Qing, 2007). Moreover, some of them are also concerned about the possibility that their
teaching roles would be substituted by the technology. Such a low confidence in the
utilization of technology or so-called techno-phobia perhaps arises from individual’s low
digital literacy and skills. It is worth noting that only about 30 percent of the local
population have basic digital literacy including the ability to utilize a digital system and
the internet for searching, communication, and sharing information (Royal Government
of Cambodia, 2021).
Accordingly, the government through the Ministry of Education, Youth & Sport has also
attempted to tackle the dropout rate using various mechanism over the years, and some
improvement has been observed. These financially incentivized methods include inter
alia, conditional cash transfer, school breakfast program, and government’s scholarship
which have been widely implemented since this new millennium to directly support
students’ livelihood (Chea & Chen, 2021). In addition, the RGC gives special prominence
to the demand of supplemental reform in the educational sector to enhance the quality
of teaching and learning at primary and secondary schools via changing the national
curriculum, revising textbooks, improving learning material, and developing teachers’
knowledge and skills. The ministry has even undertaken a fresh and nascent initiative
and introduced significant and innovative educational reforms that move away from the
previous school model, namely the New Generation School (NGS) and E2STEM. The
government has also built dormitories for teachers in rural regions whose homes are far
from the schools they teach at. Some other indirect aids through government
partnership with development assistants to improve household agricultural production
and reduce pressure on child labor economic contribution have also been done.
However, family and the surrounding environment which push students to leave
education in the first place continue to be a main concern. As a result, contribution from
and engagement with households and the community to change their mindset is
indispensable to make any more significant enhancement in the quality of education
delivered.
In a similar manner to grapple with early education and prepare young children for
primary school, an international program called Early Childhood Care and Education
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(ECCE) or known locally in Cambodia as Early Childhood Care and Development (ECCD)
has been introduced in the country. The government has begun to incorporate this
program into its national policy in 2003 after it subscribed to the 2000 Education for All
Dakar Framework for Action. This plan targets children under aged 6 and supports
caregivers in relation to parenting, care, health, nutrition, and sanitation in order to
safeguard and promote the cognitive and non-cognitive development of Cambodian
children. Additionally, the RGC places importance on three major models of ECCE
programs, namely state preschools funded by the government, community preschool
mainly subsidized by UNICEF but to be financed by the local community in the long run,
and home-based care program supported by groups of mothers organized at the
commune level to foster a protective environment. Empirical evidence derived from the
appraisal of the program effect indicates that ECCD greatly help tackle the high dropout
rate at secondary schools, improve student’s performance in class, and foster their
learning process and appreciation of education (Rao et al., 2012). As a result, in its
Education Strategic Plan 2014–2018 as well as in 2019–2023, MoEYS, committed to
expand community preschools, preschools within primary school, private preschools,
and home-based care programs with the goals targeting preschool kids, so that they will
be very well-established and empower their parents to participate in full employment.

2.2.3

Scope and Approach

The research team carrying out a multiple-stage multi-level qualitative method bearing
in mind the objectives of the roadmap which will lay out a national framework with input
from academia, industries, and government as well as students who are the direct
beneficiary. The initial stage of the study began with desk review and internal group
discussion to build knowledge, identify all relevant stakeholders and approaches to
reach them, and design appropriate open-ended semi-structured questionnaire for each
individual. Simply put, questions that are meant for students can be utilized to ask
government officials or policymakers. After the questionnaire was finalized, the team
started to conduct face-to-face in-depth interview with multiple individuals consisting
of high school students, EdTech committee members, government officials,
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representative from industries including some Chief Executive Officers (CEO) of tech
companies or solutions whose scope of business also covers educational materials, and
academia such as top leadership, university lecturers and researchers working at
research institutes and policy think-tanks. Each individual was informed about the
objective of the research study, that their participation was voluntary and their answer
would be kept confidential and used only for research purposes. Moreover, after
obtaining their consent, interviewees were also notified that the whole conversation
between them and the researchers would be recorded using a voice recorder, but only
research team members were allowed to access the record.
Apart from individual interview, the research team also carried out a focus group
discussion in the form of roundtable panel discussion using Zoom with participation
from teachers, academics, practitioners, NGO workers, and government officials as
panelists in order to gather several perspectives and comprehensive information on
intention to use, practicality, and challenges for educational technology utilization at
school. The group composition was carefully planned to create an open environment for
deep debate. Students and the general publics were the audience, but while they were
not questioned, they were allowed to ask questions during the last 20 minutes before
the discussion ended. In the moderated session, designated questions were posed, and
participants were encouraged to talk freely and exchange ideas with other participants.
Similar to an in-depth interview, the entire discussion was recorded, and a note was also
taken. After the end of the interview and focus group discussion, the conversations were
transcribed from the voice recording and summarized for coding process which is the
first step of qualitative data analysis. All the data is then coded and compared with the
notes to find common patterns and issues which thereby allowed the research team to
generate themes. And the themes in our case are the four pillars which we will discuss
below, and they are ranked according to prevailing view of the interviewees.
It should be highlighted that our initial data collection process, including an in-depth
interview and panel discussion, also provided us some suggested ideas on strategic
products and services to be included in each pillar. In particular, many participants and
interviewees especially students, teachers, and those in school/ university leadership
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positions indeed mentioned specific products, services, and technologies they believed
would improve education. These generated and suggested pillars, products/ services,
and technologies were then put forward for discussion during a consultation workshop.
The consultation workshop was participated by relevant stakeholders from various
backgrounds and sectors including member of the EdTech Committee and the National
Council for Science, Technology, & Innovation, representatives from research institutes,
universities, and the private sector, innovators, entrepreneurs, practitioners, school
leadership, government officials, and students. The purpose of the workshop was to
identify and gather more technical input for the vision, goals, strategic products &
services, and key advanced technologies to support the diffusion of technology in the
Cambodian educational sector.
The workshop started with the plenary discussion in the conference hall on the pillars
themselves, ascertaining whether the order of the pillars is appropriate or whether we
should rearrange/regroup the pillars, change its name, or add/remove a pillar. However,
the participants reached a consensus that the pillars should be kept as it has been. Next,
all the participants were then divided into several smaller groups consisting of six to
eight people per group. Members in each group were pre-determined by the research
team based on their education, skills, and current position, and each group comprised
individuals from various background and sectors, so that group discussion would be
fruitful and comprehensive and encompass many aspects, opinions, and assertions. All
the groups simultaneously discussed in separate breakout rooms on the same topics,
such as strategic product and services that ought to be included in each pillar and the
key technology solutions that should be used to support, develop, and facilitates
production of such products or services. In addition, the attendees were also asked to
evaluate and give each products/ service and technologies a score, so that the entire
workshop participants could understand which one is of higher priority.
Besides the products and technologies that have been proposed in advance, during the
focus group discussion, the workshop participants also raised up the others, rated them,
and proposed for their inclusion. After the breakout session was complete, all
participants were invited to join the plenary discussion again to prioritize and finalize
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the list of products, services, and technologies. A few of the early proposed products,
were removed from the list eventually, and some more products or technologies were
also identified. But while many new products were technically incorporated, some were
not considered pragmatic or of top priority for the time being by most members
including the government officials. Only strategic products and services such as a human
resources management system (HRMS) as well as key technologies including immersive
technology, which the participants consensually agreed would help enrich the quality of
teaching and learning experience, were taken into this roadmap. In sum, the vision, goals,
strategic products and services, and key technologies that will be presented in Section 5
of this roadmap are primarily the results and findings generated from the in-depth
interview, panel discussion, and technical consultation workshop with participations
from the government, academia, industry, and the general public.
Then, the early draft roadmap was sent for technical review which was done
simultaneously by the General Department of Science, Technology, & Innovation, and
two other external experts in technology roadmap and educational technology to obtain
more comments and suggestions for further improvement. The draft was then revised
accordingly to meet the highest standard possible. The first revision was then sent to
the EdTech Committee members for final comments and consultations which were done
during a validation workshop before a final draft was sent to the National Council for
Science, Technology, & Innovation for discussion and its endorsement. It should be
highlighted that this roadmap was drafted targeting formal general education. However,
to a certain degree, it would be also appropriate for higher learning as some product,
services, or technologies that are used at the general education level can also be used
at the university level.

2.2.4

Structure of the Roadmap

Following this introduction part which is Section 2, 3 provides an overview of market
demand and supply of education. This will help give some understanding about the
patterns and trends that have characterized the educational system and context in
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Cambodia in recent years. Section 4 offers a more detailed account of the policy
perspectives towards educational sector development in the country, including its
growth directions. Section 5, which is the momentous part of this roadmap, introduces
the vision, goals, STEEP analysis, technology roadmap, strategies, targets, and action
plans. Finally, Section 6 formulates a conclusion and recommendation for further
actions.

Demand for and Supply of Education
2.3.1

Demand for Education

Individual students, in our case children and teenagers, and households generally
constitute the demand for education. However, in this section, we will only look at the
macro-level to provide an overview of market demand for education in Cambodia. For
starters, it should be noted that Cambodia is a majority young populated country and
technically still in the period of demographic dividend in which most of the population
is within working age. We will discuss this demographic topic in detail later on, but for
now, it is worthwhile to briefly go through it to understand the situation of the demand
groups first.
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[Figure 4-14] Cambodia Population Projection by Year & Broad Age Group

Source: United Nations World Population Prospect (2021).

Figure 4-14 illustrates population projection for Cambodia by year and broad age group.
This graphic only presents the population figures between 3 and 17 years old because
these are the age group that people conventionally go to school for general education.
In addition, it should be noted that the number of individuals between 6 and 11 years
old is a lot higher than that of other age groups is simply due to the fact that the interval
is larger being in line with primary level in Cambodia which consists of 6 grades starting
aged 6 whereas the other levels comprise only 3 grades. On the interpretation of the
figure, the number of children under 6 years old will go down in the future, reflecting
the decreasing fertility rate in Cambodia since this new millennium. Notably, the
population figures aged between 12 and 17 years old will increase from now until 2030,
and it means that the demand for secondary education will continue to rise in the near
future at the same time that the market needs for primary education will steadily decline.
However, in terms of per capita educational expenses, we are likely to see an increase
because even though the population figures have decreased, per capita consumption
can increase due to growth in household wealth and ealth relateds to share the available
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resources. In other words, households tend to invest more in education of each
individual children when they earn more money and when the total number of children
decreases. In fact, analysis of available financial data of Preah Sisovath High School
suggests that over the last several years, the cost of running the school which has ranged
between USD 400,000 and 500,000 has been slowly shifted to parents who make
voluntary contributions to sustain the NGS model.

[Figure 4-15] Enrollment Projection by Year & Educational Level

Source: Ministry of Education, Youth & Sport (2019a).

Figure 4-15 shows the projected number of enrollments by year and educational level.
The projection suggests that the enrollments will continue to increase for all levels of
education including the primary one especially between 2023 and 2028, probably
because it is a 5-year interval. Based on Figure 4-14 and 4-15, it can be deduced that the
enrollment of primary education is almost 100 percent, meaning Cambodia will achieve
its universal enrollment for children by 2030. It should be highlighted as well that while
the number of enrollments should not be much larger than the population figure
because Cambodia is not conventionally a destination for immigrants or expats, the
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method for population projection used by the United Nations in Figure 3.1 and for
enrollment projection used by the Ministry of Education, Youth & Sport are not exactly
the same. Therefore, they do not necessarily give similar values although they should be
approximate.

2.3.2

Supply of Education

In regard to the demand for education, it is imperative that one should also understand
the supply side because without both the supply and demand curve, the market cannot
basically reach an equilibrium. For starters, it should be noted that general education is
available for free at public schools for the entire local population across the country.
However, there are still challenges in terms of access to education for a remote rural
population segment who has little to no means to travel to school. To cope with such an
issue, the Cambodian government, through its National Strategic Development Plan
which will be discussed in more detail below, continues to make a large investment in
the construction of educational infrastructure. Particularly, the policy aims to expand
kindergarten classes and build at least one primary school in every village and one
secondary school at the commune level. And there are more than 14,500 villages and
over 1,400 communes in the country.
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[Figure 4-16] Proposed Annual National Budget for the Ministry of Education, Youth &
Sport

Source: Law on Financial Management between 2013 and 2022.

Shown in Figure 4-16. is the proposed annual national budget allocated to the Ministry
of Education, Youth & Sport. Since 2013, the government had continued to increase and
redirect funding towards MoEYS to improve the qualities of educational infrastructure
and teaching and learning experience. In 2021, it leveled off due to the COVID-19
pandemic to cope with and requiring a huge investment in public health. However, it is
expected that the amount of budget will steadily rise in the upcoming years since the
RGC has still set education as a top priority in its development agenda. In addition, there
has also been a plan to expand the number of New Generation Schools (NGS) from 11
to 26 by 2027 using a funding of USD 30 million (Ministry of Education, Youth & Sport,
2021). Of note as of 2020, the RGC had already invested approximately USD 6.62 million
in 10 New Generation Schools and one pedagogical research center serving 5,722
students in four provinces and Phnom Penh with its plan to establish a social equity fund
to mobilize more financial resources to help children from disadvantageous households
to be able to afford any direct or associated costs of education (Chea & Chen, 2021). For
this reason, the demand for teaching personnel to be stationed at the public schools is
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projected to increase albeit at a rather slow pace between 2019 and 2030.

[Figure 4-17] Number of Teachers Required by Year & Educational Level

Source: Ministry of Education, Youth & Sport (2019a).

Figure 4-17 represents the total number of teachers required by year and educational
level. From the graph, it can be clearly seen that the figure is expected to increase
although the magnitude is rather small. This can perhaps be best explained by the
growing number of private schools in the country which would play a more significant
role in delivering educational services and household ability to afford a private school
education which is in turned suggested by the proliferation of private schools itself.
Therefore, the number of schools might increase remarkably to reduce commuting costs
and time to improve access, but the number of teaching personnel might not do so at a
similar pace.
In the private sector, note that there are also private educational institutions in
Cambodia (and most countries) which provides parents a choice for their children’s
education for a fee alongside with public schools. The fee is not really affordable ranging
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from USD 1,200 to 20,000 per year (Brehm, 2017). However, many parents prefer
private schools over public ones due to some public-school teachers’ misbehavior and
bureaucracy (ibid), and so that has led to a rapid increase in the number of enrollments
in private schools from 168,287 students in the 2016-17 academic year to 253,569
students in 2019-20 (Department of Education Management Information System, 2018,
2020). The number of private schools jumped from 1,076 in 2017 to 1,307 in 2020
(Department of Education Management Information System, 2018, 2021). A study also
finds that the increasing urban middle class population is sending their children to
attend private-tuition schools, while public institutions are losing enrollment between
30-50 percent as a result (Kampuchean Action to Promote Education, 2013). In some
urban cities, the drop is as high as 75 percent. This is one of the challenges the
Cambodian government is trying to address when the Ministry of Education, Youth &
Sport introduces the NGS model which is the Cambodian equivalent of Charter School
in the U.S.
Since 2014, MoYES has considered establishing sustainable, autonomous, and
sufficiently funded public schools which are flexible enough to equip students with a
high quality of education, and toward this end, they have seen NGS as an approach to
unleash the educational system from the perpetual challenges described earlier. This
new model introduces a completely new way of teaching & learning and management
as compared to that found in the traditional ubiquitous schools in Cambodia or
designated as normal schools. NGS uses a more modern and innovative curriculum with
an emphasis on STEM, ICT, and 21st century skills, namely critical thinking and creativity.
Moreover, NGS’s students are taught on a full-time basis instead of solely a morning or
afternoon shift as students at normal schools with a respect for a high education
standard. NGS also receives a substantial public investment and is given greater
independence in terms of personnel recruitment, administration, and financial
resources (Ministry of Education, Youth & Sport, 2016).
Another key difference between traditionally normal schools and the autonomous NGS
is that enrollment is generally optional. But while the former is free of charge officially,
the latter is authorized to negotiate voluntary contributions from households after three
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years of operation (Chea & Chen, 2021). The strategy employed by NGS in this regard is
to first provide free access to high-quality education supported by intensive government
investment for a period of three years. After three years, the government will rigorously
evaluate schools and if they meet explicit NGS standards, they will receive official
accreditation as an NGS. Such accreditation provides hard proof to parents that a school
provides very high standards of education and that a voluntary tuition is justified; that
it is truly worthy of financial support from them to meet mounting educational needs
and cope with future budgetary challenges. From the very beginning, household
contribution is anticipated to be feasible, as parents have continuously paid a larger
amount of money to some teachers for their private tutoring. In addition, the profusion
and flourishing development of private schools suggest that many households are more
than willing to pay thousands of dollars for a high quality of education for their children.
Evidently, two new schools which are validated as NGS but do not receive public support
due to limited government funding are operating entirely through a self-funded
mechanism (Ministry of Education, Youth & Sport, 2020). Therefore, it proves that NGS
is capable of attracting students, and its sustainability and scalability is, to a large degree,
possible through community involvement.

Existing Educational Vision, Policies, and Strategies
With regards to policy environment, the RGC acknowledges the significance and benefits
of science and technology (S&T) and are striving to integrate it into all sectors and
segments of society. Consistent and coherent efforts of ministries and government
agencies in promoting S&T sector are reflected in a number of policy frameworks such
as the National Strategic Development Plan 2019–2023, National Industrial
Development Policy 2015–2025, National Science, Technology, & Innovation (STI) Policy
2020-2030, Science, Technology, & Innovation Roadmap 2030, Digital Economy and
Society Framework 2021–2035, and Cambodia ICT Master Plan. In addition, there are
specific policies and plans which indicate the utilization of science and technology in
education including Cambodia Educational Strategic Plan 2019–2023 and Cambodia
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Education 2030 Roadmap. It should be noted that all of these policy frameworks place
a strong emphasis and focus on building soft and hard ICT infrastructure, human
resources, and regulatory frameworks that support Cambodia’s socio-economic
development which has generally continued to focus on four broad areas of people,
roads, energy, and water. The former one revolves around human capital building
including strengthening the quality of education, science & technology, expanding
technical & vocational training, and improving healthcare delivery & nutrition. This
section discusses recent major national policies that largely play a role in laying a
foundation in science and technology, education, and educational technology.

2.4.1

National Strategic Development Plan

The National Strategic Development Plan is one of the top national-level overarching
social and economic development policies. It should also be noted that following the
first general election held by the United Nations Transitional Authority in Cambodia in
1993, the country largely depended on foreign direct investments (FDI) and official
development assistance (ODA). However, the effectiveness of the latter on
development progress is questionable due to a lack of aid coordination among donors
or between them and the Cambodian government, resulting in fragmentation of foreign
aid (Ek & Sok, 2010). Recognizing these challenges, both the government and funding
agencies have made every effort to enhance aid effectiveness. It was agreed in principle
that foreign aid should be closely aligned with targeted indicators reflected in national
development strategies such as the National Strategic Development Plan (NSDP) and
Cambodia Millennium Development Goals (CMDGs). As a result, NSDP has become not
only a development agenda but also a focal point to guide resource allocation, and thus
its importance is worth highlighting. This section discusses a series of the National
Strategic Development Plan from 2006 to 2018 and its sectoral focus.
As an outset, it is also worthwhile to mention that prior to the National Strategic
Development Plan, there was indeed other socio-economic development plans in place,
two of which were quickly produced in 1994 after the newly elected and stable
government was established. These two documents were the National Program to
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Rehabilitate and Develop Cambodia 1994-1996 and the Cambodia, from Rehabilitation
to Reconstruction. The former, which was drafted by the Cambodian government with
support from the Asian Development Bank, was a short paper and only demonstrated
economic imperatives to re-establish its financial structure, re-open the Cambodian
market to private investors, and reintegrate its economy to the global system. However,
the latter was more comprehensively covering an overview of the macroeconomy and
major sectors, an identification of key policies and priorities, and a detail statement of
the required budget for investment between 1994 and 1996.
Between 1996 and 2006, two more medium-term development strategies known as the
first and second Socio-Economic Development Plans (SEDP) were set out by the Ministry
of Planning. A three-year rolling Public Investment Program 1996-1998 was also
developed at that time (the practice has carried on since then with an annual review),
and it clearly indicated prioritized individual projects in each sector sketched out in the
plan to provide a direction for local and international aid to be channeled toward. It
should be highlighted that during this time a set of Cambodia Millennium Development
Goals was additionally outlined following the Millennium Declaration of the United
Nations Summit in 2000. And as an act in alignment with CMDGs, the government has
decided to adopt a more holistic, cogent, coherent, and overarching scheme called the
Rectangular Strategy in 2004 to tackle both socio-economic development challenges
and governance issues. As a result of the change in such a decision on overall focus and
strategic goals, the first National Strategic Development Plan 2006-2010, which
operationalizes the Rectangular Strategy, has also been conceived (Royal Government
of Cambodia, 2006).
Unlike any previous development policies set out by the Cambodia government, NSDP
is a single and comprehensive document spelling out in more detail priorities and goals
to be reached, measures to be taken to achieve them, and the amount of investment
needed to execute such a plan. The target indicators however, closely resemble those
of CMDGs, except that NSDP is also intended to provide guidelines for donors to align
and customize their aids to improve the effectiveness. But before NSDP 2006-2010 could
be successfully implemented, the country was dragged into the Global Financial Crisis in
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2008 and 2009 which was first set off by a financial collapse in New York, U.S. The crisis
has had severe impacts on developing countries in general Cambodia in particular
resulting in a year-to-year growth rate of 0.1 percent in 2009 due to declining demand
for Cambodia’s export by developed countries and the rapid rising price of crude oil. It
is worth noting that this figure was more than 10 percent in 2007 and 6.7 percent in
2008 (World Bank Databank, 2021). The depression faced by advanced economies
presented Cambodia a new and external challenge, and in order to pull the country out
of the crisis and recession, the government then was required to re-examine, reprioritize, and update the plan, resulting in NSDP 2009-2013 being passed. The new
NSDP was prepared to achieve two main objectives. Firstly, it was intended to align with
the term period of the Fourth Legislature of the government and the period outlined in
and covered by the Phase 2 Rectangular Strategy. Secondly, it was used as a systematic
measure to mitigate the negative impact of the crisis on the Cambodian macroeconomic
system (Royal Government of Cambodia, 2009).
Through a concerted effort, Cambodia has remarkably achieved the Cambodian
Millennium Developments Goals promised to the United Nations by the end of 2013.
Besides the results, there was also a big lesson learned in assigning different tasks to
specific institutions. As a result, the principals and mechanism which were used for the
preparation of NSDP 2009-2013, were once again employed for the next 5-year plan
known as NSDP 2014-2018, a further refinement to the previous one. Similar to what
had been laid out in NSDP 2009-2013, apart from outlining the goals and objectives to
achieve, the new Plan identified which ministries or government agencies would do
what (Royal Government of Cambodia, 2014). However, it should be noted that the
overall goals of NSDP 2014-2018 was not to counter adverse effects of the Global
Financial Crisis, but rather to prepare the country for the first step toward ASEAN
Economic Community in 2015 and in sustaining its economic growth under the
circumstance that Cambodia would be increasingly less eligible for further grants and
soft loans. It should be highlighted that Cambodia graduated from low-income nation
status to a lower-middle-income one in 2015.
The latest version of this national development policy, which is NSDP 2019–2023 was
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passed by the Sixth Legislature of the National Assembly in 2019. The central theme of
such a plan is Growth, Employment, Equity, and Efficiency which should be linked
together. To achieve such goals, the RGC focuses its development on quality and
inclusive education concentrating on science, technology and innovation and labor
market orientation. It is in this regard that the Cambodian government has continuously
modernized its educational system and integrated STEM into the national curriculum
and textbooks. Other reform priorities include increasing the salaries and bonuses for
teachers, capacity building for teachers, building career paths for educators, expanding
the New Generation School model, and intensifying the involvement from parents and
communities in which students live. From an academic perspective, while these factors
are essential, what truly demonstrates the government’s commitment to translate its
development aspirations into reality and improve quality of schooling through
educational technology is its intention to promote the development of information
technology to reform education management and monitor students’ performance at
school, so that they can intervene at a timely manner to lower the perpetual dropout
issue.
At the school level, reviewing and strengthening the role of quality assurance
approaches at a general education level also receive the government’s attention. The
RGC intends to strengthen its inspection capacity to ensure that all schools are following
the national curriculum and agenda. It is in this sense that technology can also play a
role in helping the school leadership manage its administrative and logistic tasks better
to enhance its governance and organization, boost the quality of education delivery, and
provide an effective response or solution to tackle various problems including teacher
absenteeism.
It should be highlighted that NSDP 2019–2023 also emphasizes entrepreneurship, STEM,
leadership, and innovation skills as an important competency that should be enhanced
not only at a general education level but also a tertiary education one, namely university
and TVET (technical & vocational education & training). Indeed, the Ministry of
Education, Youth & Sport has passed the Policy on STEM Education in 2016 and prepared
a more comprehensive curriculum framework for university education to respond to the
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Fourth Industrial Revolution and that includes STEM and some major social science
subjects based on the market demand for skills. In addition, it is suggested in the latest
NSDP that the government would found more education and science centers which are
aligned with Cambodia’s STI Policy 2030, indicating the government political dedication
towards building an economy based on heavy industries driven by marketable
technologies based on scientific advancement. Such a progression is possible only
through large investment in dedicated research, research and development (R&D), and
innovative-focused solutions. As normally expected, such a national policy indeed aims
to build capacity and resources for research personnel and scholars via a research
funding mechanism.

2.4.2

Cambodia Educational Strategic Plan 2019–2023

The Cambodia Educational Strategic Plan (ESP) 2019–2023 is passed by the dedicated
Ministry for Education and is the thorough and comprehensive version of the National
Strategic Development Plan 2019–2023 that elaborates on human resources
development. In particular, it adds details to the 1st goal of NSDP of improving the
quality of education, science, technology along with the 4th goal of the Cambodia
Sustainable Development Goals. It should be highlighted also that the priorities of
development areas for the ministry between 2019 and 2023 is sevenfold, namely
teachers, expansion of schools at all levels including kindergarten, improvement of
comprehensive inspection of school management & administration, promotion of
technical education at the upper secondary level, market-oriented skills enhancement,
the development of comprehensive national curriculum & textbook, and preparation for
the Southeast Asian Games which will be held in 2023. But while ESP talks about K thru
12, university, non-formal, and sports education, our focus of discussion here would be
on general education, namely secondary and technical education which pinpoint the
expansion of STEM subjects in the national curriculum to meet the 21st century skills
framework. In addition, ESP aims to improve access to secondary education for all
Cambodian youth and lower the high dropout rate in response to the implementation
of the Cambodia Industrial Development Policies 2015–2025 which are also reviewed in

117

2021 K-Innovation Program with Cambodia

the next sub-section. A specific action plan includes increasing the use of computers,
workshops, and laboratories and modern teaching methods which would warrant
substantial investments in educational technology.
It is worthwhile to indicate that the Ministry of Education, Youth & Sport also approved
the Cambodia Education 2030 Roadmap in February 2019 to ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all. The 2030
roadmap outlines five policy priorities as follows.
• All children regardless of gender have access to international standard early child
care and education and pre-primary education, and completely free, equitable, and
quality mandatory education (grades 1–9).
• All teenagers should complete upper-secondary education (grades 10–12) and
have a certain level of competency in market-oriented skills.
• A notable number of youths both male and female should have accessed to
affordable and quality technical, vocational, and tertiary education.
• All youth and adults achieve literacy including digital & financial literacy and
numeracy, and all individuals have increased lifelong learning opportunities.
• Educational governance and management should be refined.
All of these priorities, especially the last one, can largely be achieved with contribution
from the exponential use of educational technology including management system
software.

2.4.3

Cambodia Science, Technology, & Innovation Roadmap 2030

Before the Prime Minister of Cambodia approved the National Science, Technology, and
Innovation (STI) Policy 2020–2030, the government had also passed its Industrial
Development Policy (IDP) 2015–2025 in March 2015 in a plenary meeting. IDP aimed to
industrialize the country and maintain sustainable economic growth of 7 percent
through connecting Cambodia to global value chains, diversifying the economic sectors,
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and improving competitiveness in terms of quality and productivity rather than low
labor costs. The latter can only be achieved by encouraging industries to move to use
modern technology in production lines. At the same time, the country needs to equip
its workforce with competencies needed to work with machines which is also a strategy
mentioned in IDP. However, many Cambodian industrial sectors remain weak, and a vast
majority of them are family-based small & medium-size enterprises (SMEs) without the
competitiveness in the international market, while large industries also have an
oversimplified structure of manufacturing and mostly concentrate on garment and food
processing with limited technology use.
Being aware of these challenges and aspired by the country’s Vision 2050, the RGC
decided to establish the Ministry of Industry, Science, Technology, & Innovation (MISTI)
in March 2020 to promote STI as a driving force for rapid economic growth and social
development. Without delay, MISTI prepared the first National STI Policy which seeks to
strengthen the STI foundation, improve the enabling ecosystem, develop an STI
environment for sustainable development and enhance the quality of people’s lives at
all levels in all sectors. The National STI Policy remarkably focuses its STI priorities
attention to five scientific and technological domains, namely agriculture and agroprocessing, modern production & engineering, health & biomedical science, material
science & engineering, services & digital economy, including artificial intelligence (AI)
and space & spatial technology. In order to facilitate the development process, the
National STI Policy was accompanied by the STI Roadmap 2030 which is drafted to assist
the implementation of the policy and intended as short- and medium-term guidelines
for government institutions and relevant agencies or authorities that are playing a part
in STI system development in Cambodia. The roadmap has five main pillars of focus
including:
• Enhancing the governance of the STI system.
• Build human capital in STI
• Strengthening research capacity and quality
• Increasing collaboration and networking between different actors
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• Fostering a supportive ecosystem for building absorptive capacities in firms and
attracting investments in STI
It is worth highlighting again that this technology roadmap for education aims to
contribute to achieve the 2nd and 4th goals of the STI Roadmap 2030, and therefore, it
is useful to note that the government attempts to get at least 50 percent of the
university students to choose STEM major by 2030. In addition, for the first time that
the RGC has put an emphasis on the university curriculum which should be developed
in collaboration with industries, so that skills of the Cambodian graduates are more
relevant to the labor market. It has been known for a while that many universities in
Cambodia equip students with the skills that are either largely outdated and irrelevant
or different from what the market demands. Such a strong political commitment to work
with industry and academic experts through public-private partnerships to implement
and achieve national policies is also incorporated in the nature of this roadmap and lays
the foundation of its development, a co-creation which requires multi-facet and
multistage participation, contribution, and consultation with various government
institutions, industry & academic experts, teachers, and students. The latter two are the
direct beneficiaries. This section is concluded with a final remark that even though
Cambodia has continuously developed national STI policies with impressive efforts, legal
and institutional frameworks that govern technology development and cyberspace
remain insufficient. Technology is advancing at a rapid pace, in terms of scope and
magnitude, which calls for a dynamic legal framework that is responsive to the emerging
opportunities and risks. It is vital to ensure protection and security for consumers in
order to encourage widespread usage of technology in general educational technology
in particular.
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National Education Technology Roadmap Development
2.5.1

Building Vision and Goals

The shared vision and goals were developed with the involvement of all relevant
stakeholders associated with academia, the government, private sector, and students
themselves. From the in-depth interview and roundtable panel discussion, the
preliminary vision and set of goals have been synthesized and developed. They were
then put forward for further discussion during the technical consultation workshop in
December 2021 to ensure and encourage comprehensive ideas and information and
promote collaboration and sense of ownership in the development and implementation
of the national roadmap to achieve desirable outcomes. After gathering more inputs,
suggestions, and comments from the participants, the vision and set of goals were
refined and sent to dedicated specialized department within the Ministry of Industry,
Science, Technology, & Innovation in order to seek their final technical inputs before
proposing to and seeking the Committee for Educational Technology’s endorsement and
the approval from the National Council of Science, Technology, & Innovation. The
national vision and goals for educational technology are as follows.

 Vision
• Building the next-generation technology-enhanced learning ecosystem focusing on
improving innovation and entrepreneurship skills

 Goals
• Offer an open educational resource platform by creating a central repository to
manage and deliver freely accessible learning resources
• Increase time spent on personalized learning which complements physical
classroom
• Increase access to the internet at school and home through a computer
• Improve learning outcomes
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• Improve innovation and entrepreneurship skills

 Monitoring and Evaluation
The consultation workshop participants have also reached an agreement that a
mechanism for monitoring and evaluating the implementation of the National
Technology Roadmap for Educational is indispensable to ensure that the execution is
within the timeframe and guarantees effective policies, while the roadmap will not be
window dressing but an effective tool to achieve the desired end. For that, each goal of
the roadmap should be set with specific indicators for benchmarking and 2030 targets.
To do so, a baseline survey such as the National Student Survey, College Student Survey,
or Labor Force Survey must be conducted in early 2022 to be used as a point of reference
and an endline survey must be done in late 2030 to compare the indicators and evaluate
the entire implementation process. There can also be two interim small-scale surveys
and qualitative data collection (e.g. in-depth interviews) to be done in 2024 and 2027 as
a monitoring mechanism in order to identify any bottlenecks, if any. Moreover, it is
suggested that a 3-year action plan should be additionally developed between now and
2030 to lay out specific actions, roles of individuals & institutions, and responsible
personnel.

2.5.2

STEEP Analysis

In order to identify the prospects of adoption and adaptation of educational technology
in the context of Cambodia, it is crucial to analyze various macro-level factors that
identify strengths, weaknesses, trends, opportunities and threats for incorporating
educational technology. Besides the educational context which has been mentioned
above, other five main aspects of the macro-environment, namely social, technological,
economic, ecological, and political (STEEP) environments, will be examined in this
subsection to provide a clearer picture of Cambodia’s characteristics.
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2.5.2.1 Social Environment
Kingdom of Cambodia lies between Vietnam and Thailand with its northeastern border
shared with Lao PDR and a total area of 181,035 sq.km divided geographically into four
different regions of plains, Tonle Sap, coastal, and plateau/ mountainous areas or
administratively into 24 provinces excluding Phnom Penh, the largest city and home to
about 14.7 percent of its population (National Institute of Statistics, 2020a). Cambodia’s
socio-economic context at present owes much to its recent tragic history which was
filled with long periods of heartache, turmoil, and tragedy. As a result, it is probably
impossible to understand Cambodian demographics now without a basic knowledge of
the Khmer Rouge’s legacy and three decades of civil war after a coup d'état in March
1970 to remove Prince Norodom Sihanouk from power. However, since the beginning
of this new millennium, Cambodia has experienced peace and political stability which
provides an essential environment for the society and economy to grow. When a census
was conducted in 2008, it was shown that the population of the country was roughly 1
million (National Institute of Statistics, 2009), but the figure has increased to 15.5 million
in 2019 (National Institute of Statistics, 2020a) with a median age of 25.6 years (United
Nations Department of Economic and Social Affairs, 2019). Therefore, it is understood
that a large proportion of the local general population is dominated by children and
youth spurt, and it is in this sense that Cambodia needs to capitalize on its demographic
window of opportunity. That is, taking advantage of its young population and workforce
to boost economic growth. Moreover, a young population also means high demand for
quality education, since at a young age, people would spend most of their time at school
to accumulate human capital.
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[Figure 4-18] Population Pyramid of Cambodia 2020 and 2030

Source: Adapted from United Nations Department of Economic and Social Affairs (2019). Medium variant
projection.

Figure 4-18 illustrates the population pyramid of Cambodia between 2020 and 2030.
Effect of political turmoil and the Khmer Rouge’s genocide exhibits a small proportion
of the population at the upper half in 2020, a crystal-clear indentation. During the Khmer
Rouge regime, it was estimated that about 2 to 3 million or one-third of Cambodia’s total
population back then perished by executions or succumbed to disease (Gellman, 2010).
That being said, the baby boom that occurred in the late 1980s and 1990s has also, to a
large extent, influenced the demographic structure, making Cambodia a young labor
country with approximately 300,000 workers entering the market every year (Ministry
of Labour & ILO, 2014). That being said, this figure comprises mostly rural youth with
low skills and productivity, and as a consequence, they tend to work in the informal and
blue-collar sectors (Chea et al., 2021). By 2030, a vast majority of the local population
will still be in the labor market, but Generation Z and Alpha have begun to dominate the
workforce participation rates. These generations are highly familiar with technology,
and Artificial Intelligence (AI) and virtual reality (VR), which are also their reality. In
addition, their learning style is very much personalized. Accordingly, this signifies that
Cambodia’s future human resources who are the potential students, educators, and
leaders would be quick adopters of technology. They also tend to be open-minded, keen
to explore new ideas, full of curiosity, and thus, they are likely to develop interests in
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technological development and embrace new technology and innovative concepts.
Compared to other stages of life, youth is the phase where people can embrace new
experiences better and adapt their mindset.

2.5.2.2 Technological Environment
Cambodia is one of the least developed countries that has the highest number of
internet users in the world. According to the World Bank, approximately 80 percent of
the local general population have access to the internet through some form of devices
(World Bank Databank, 2021). Intense competition among mobile network operators
and internet service providers have brought down the cost per megabyte of internet
data from USD 4.56 in 2013 to one of the lowest in the world at USD 0.13 in 2019, leading
to a substantial increase in the consumption of internet data to 6.9 gigabyte per capita
per month which is the highest among low and lower-middle-income countries (World
Bank, 2021b). This is possible due to a combination of multiple approaches including
migrating spectrum and users to 4G, moving software to the cloud, and outsourcing
construction work (ibid). In addition, the RGC’s active efforts in promoting
industrialization across all aspects of the country provide a supportive political
environment for implementing digital transformation in general educational technology
in particular. Having a key enabling digital infrastructure, such as the National Data
Center and National Internet Gateway, has also played a pivotal role in fostering a
favorable technological environment for digital transformation of the education sector.
But there is still plenty of room for improvement, particularly regarding cybersecurity,
the legal framework, and technology use for educational purposes at the household and
school levels.
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[Figure 4-19] Percentage of Students with a Computer at Home Used for Homework

Source: Ministry of Education, Youth & Sport (2018).

Presenting in Figure 4-19 is the percentage of students who have a computer at home
to be used for homework. The graphic is sourced from the Program for International
Student Assessment for Development (PISA-D) survey which asks students who are
exactly 15 years old and studying at the secondary level. The Figure also indicates that
only about 20 percent of Cambodian students actually have a computer, either laptop
or desktop, at home for studying or doing homework. It is worth noting that even though
they might have a computer at home, it could belong to their parents or family members,
and they are not allowed to use such devices. But according to the unpublished College
Student Survey 2020 conducted by the Cambodia Development Resource Institute
(CDRI), the number of students at a tertiary level who own a computer is much higher
at more than 70 percent. However, it is probably because Cambodian universities are
populated mainly by students from middle- and high-income families who are also more
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likely to be able to afford such technological devices. When asked, teacher samples in
the PISA-D survey also revealed that only a bit more than 20 percent of the schools have
computers in good condition to be used by students.
[Figure 4-20] Percentage of Students Having Access to the Internet

Source: Ministry of Education, Youth & Sport (2018).

Figure 4-20 shows the percentage of students who have internet access. Approximately,
43 percent of students who are aged 15 years old have access to internet connection.
Since the internet allows for accessing digital resources and online materials and
encourages personalized learning, the lack of internet access is very much likely to
prevent students from reaching their full potential and affect their trend toward the
labor market. In fact, there are empirical evidence that computer-assisted instruction
and digital resources do have a positive impact on student’s learning outcomes in
developing countries (Bulman & Fairlie, 2016). In addition, because only a small number
of them have a computer, it could be concluded that they are likely to surf the internet
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using mobile phone which is difficult for studying. This might also have a negative impact
on their performance and learning outcomes during the COVID-19 pandemic when all
classes have been moved to online platforms, and so they have to use mobile phone to
attend classes and do their homework.
Overall, digital readiness of the general local population is also unfavorable albeit
growing steadily. Technology adoption among the general public, government, and
industries is also lower relative to other countries in the region (Royal Government of
Cambodia, 2021). There are also concerns of high risks linked to a vulnerable digital
infrastructure and inadequate legal framework for the cyberspace, which lead to low
levels of trust in reliability of the technology and thereby slow down the growth of
technology adoption. Human resources in Information and Communication Technology
(ICT) are also another factor hampering the development of digital and technological
infrastructure in the country. In a recent estimate, Cambodia has approximately 50,000
individuals with ICT capacities, yet most of them have just an intermediate level of skills
and are not specialists. In a report drafted by the Cambodia Development Resource
Institute (CDRI), it was indicated that while the number of enrollments in higher
education have been increasing rapidly, only 20 percent of about 220,000 bachelor’s
degree students actually chose a STEM (Science, Technology, Engineering, and
Mathematics) major at the university level in 2016, even though CDRI also suggested
that to maintain a strong economic growth of 7 percent per year, Cambodia would need
to generate about 35,000 engineers and 46,000 technicians between 2015 and 2020
(Kao, 2020). These figures altogether showed that Cambodia is lacking capable
individuals to build a strong and enabling digital and technological environment.

2.5.2.3 Economic Environment
This subsection delves into the macroeconomic situation to study whether Cambodia’s
current economic environment is conducive to effective implementation of educational
technology because adoption of educational technology requires purchases of advanced
technological devices, the development of a digital system, and provision of capacitybuilding programs, which translate into demand for substantial financial investment
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from both public and private entities in and beyond the educational sector.
Nonetheless, the prolonged COVID-19 pandemic is taking a toll on the growth of the
Cambodian economy. Prior to the pandemic, the country was one of the fastest growing
nations in the world and has witnessed a rapid growth from 1998 to 2019, with an
average annual growth rate of 7 percent attributed to four main sectors including
agriculture, manufacturing industry, tourism, and construction (World Bank Databank,
2021). Government’s commitment to structural reform since 2013 has substantially
accelerated and supported the integration of Cambodian manufacturing industries into
regional and global production network. In addition, ASEAN Economic Integration in
2015 offers Cambodia a leverage to improve its industrialization, technological
advancement in manufacturing production, labor productivity, and overall
competitiveness in the regional and global markets. As a result, the poverty rate has
plummeted dramatically from 47.8 percent in 2007 to 13.0 percent in 2014 (Royal
Government of Cambodia, 2019). However, due to disruptions caused by the pandemic,
its economic growth experienced a 3.1 percent decline in 2020, but is projected to
rebound and grow at a rate of 4 percent in 2021 and 5.2 percent in 2022 with its future
outlook still containing high levels of uncertainty and risks (World Bank, 2021a). In
addition, due to the change in the national poverty line as of late to USD 2.7 per capita
per day based on the Ministry of Planning, the poverty rate has seen an increase to 17.8
percent along with a decrease in the per capita consumption expenditure of the lowest
two quintiles (National Institute of Statistics, 2020b).
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[Figure 4-21] Gross Domestic Product Per Capita Between 2012 and 2020

Source: World Development Indicator. World Bank (2021).

Figure 4-21 presents gross domestic product per capita of the Cambodian between 2012
and 2020. By the end of 2014, Cambodia has been re-categorized into the lower-middleincome country group and dubbed the ‘Asia’s New Tiger Economy’ by the Asian
Development Bank thanks to its rapid development. However, as mentioned earlier,
2020 shows a contraction of economic growth due to the COVID-19 pandemic which
also reflects in the GDP figure per capita, a clear drop in the figure leaving a per capita
income in 2020 of only USD 1,512. Accordingly, this has a negative impact on the
Cambodian government’s vision of becoming an upper-income-country by 2030 and
high-income country by 2050, and thus some national policies are likely to be revisited
and revised to take into account the delays. Another main challenge for the RGC is to
maintain a high growth rate, along with its need to continue reforming its economic,
financial, and administrative structure to attract more foreign direct investments, and
to find new sources of energy to keep its industries running.
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In addition, the pandemic has influenced on the economic side of the education because
apart from state funding, Cambodian households also contribute significantly to the
improvement and expenditures of Cambodia’s educational sector (Brehm, 2017).
Moreover, in order for schools to have the adequate capacity to invest in educational
technology, it is not sustainable to only depend on external support from the
government. Schools need to find other ways to acquire considerable financial resources,
one of which is to request for voluntary contribution from the community. In the same
vein, it leads to the question of households’ ability to afford tuition fees, when general
household income has also been severely reducted during the pandemic. Stringent
measures have been put in place in an attempt to cope with the outbreak, which have
acutely disturbed various economic activities, causing job losses and reduced working
hours. According to the unpublished World Bank Cambodian Office statistics, as of
March 2021, the proportion of household bread winners that were able to maintain
employment dropped to 69 percent, 13 percentage points lower compared to the prepandemic era. Moreover, in the same period, approximately 45 percent of households
still faced a continuous struggle of income losses. Such challenges are likely to pose a
significant constraint on the efforts to adopt technology in Cambodia education system
since both government and households are in short supply of necessary financial
resources to fund investments in educational technology. On an optimistic note, the
government is expressing commitment to increase public expenditures on the education
sector as mentioned in Section 3 and 4 of this roadmap.

2.5.2.4 Ecological Environment
The ecological theory of knowledge defines learning as a process of successfully
participating in and interacting with social and ecological systems (Barab & Roth, 2006).
It is in this sense that the learning system consists of not only individuals interacting with
one another but also with the ecological, biological, and physical environments around
them. Barab and Roth call this the Life-Word trajectory in which learning is not simply
to get the highest score possible, but rather to put what we have learned into real-world
practice. Through these interactions, students and the nature surrounding them which
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they interact with are transformed. It is also for this reason we can always argue that
education in a broad sense is intertwined with the ecological environment, as is
educational technology which is a tool to facilitate learning process. Therefore,
understanding the ecological environment of Cambodia is essential in order to
comprehend educational technology, given the fact that this environment has a direct
impact on certain technologies such as hydropower and solar energy which generate
electricity.
For starters, Cambodia has a total area that is entirely situated in the tropical monsoon
climate which is wet and dry. The country also has a 443km coastline with the Gulf of
Thailand and an exclusive economic zone of 55,600 sq.km which is enriched with
mangrove forests, coral reefs, seagrass, and other coastal biodiversity, and these have
played a vital role in ecosystem productivity including supplying the population with fish
and protecting coastal region from eroding (Chea & Kobjaiklang, 2017). Dominant
income generating activities for rural households in coastal, plain, and Tonle Sap regions,
where the vast majority of Cambodians live, consist of fishing, wet rice cultivation, and
animal husbandry, which mostly rely on the rich natural resources and floodplain
resulting from the annual rise of the Mekong and Tonle Sap Rivers. The latter carries
water from the Tonle Sap Lake (the Great Lake) to the Mekong River between November
and April and from the Mekong to the lake between May and October. Simply put, the
115-kilometer-long Tonle Sap River flows from the Great Lake to Mekong River six
months in a year and another six months a year in the opposite direction, and is very
unique. The Tonle Sap Lake is also the very heart of Cambodia’s fertile soil and natural
resources. Due to its extremely unique socio-ecological system, it provides Cambodians
a big source of freshwater fish and rice and vital income generation.
Beyond the water ecosystem lies the forestry resources. Cambodia is predominantly a
low-lying country and bordered on three sides with densely forested mountainous areas
resembling a pan, the center of which is the lowland regions where the local population
grows paddy rice. Figure 4-22 below illustrates the topography of Cambodia in more
detail. That being said, forest is also one of the most important natural resources in the
country, as it provides not only timber but also various non-timber forest products such
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as charcoals, oils, medical plants/ herbs, fish, insects, spices etc. and a source of income
generating activities, economically speaking. In addition, forest ecologically helps
protect soil erosion and regulate the hydrological system of the Mekong and Tonle Sap
Rivers in particular.
[Figure 4-22] Topographical Map of Cambodia

Source: Open Development Cambodia.

2.5.2.5 Political Environment
Since its election in 1993, Cambodia has been a constitutional monarchy country with
his majesty the King as head of state and Prime Minister as head of the government. The
latter is chosen by the local population in a democratic and multi-party election done
every five years. This system has proved effective, as the country has largely experienced
peace and stability while its people has begun to recover from the scars of the past.
Cambodian government itself has also shown strong political support for science,
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technology, and innovation and given priorities and scholarships for students who
choose STEM majors at a university as mentioned in the previous sections. In addition,
Cambodia’s position in the international political area has also been remarkable
especially during the COVID-19 pandemic contributing to the prosperity of the Southeast
Asian and Asia Pacific region as a whole. But while it is expected that Cambodia will be
able to maintain its internal hard-earned peace and solidarity in the long term, potential
external challenges should also be addressed, specifically concerning the race for
supremacy and recent trade war between the U.S. and China leading to the imposition
of tariffs on various products from rival countries. This is likely to have a severe negative
effect on technology use due to an increase in its price, as well as on existing
international orders and global affairs, political serenity and the Cambodian economy
itself which relies heavily on international trade and exports, not to mention the entire
Asia Pacific region. Therefore, prudent steps should be taken, and the country has to be
prepared for the scenario of external threats and sudden financial collision.

2.5.2.6 SWOT Analysis
This subsection shows summarized key drivers from the STEEP analysis above and
presents the opportunities and threats for each driver.
<Table 4-3> Opportunities and Threats for Key Drivers

Drivers

Young but rapidly
aging population

Opportunities

- Demographic dividend
- High familiarity with technology

Threats
- Short period of demographic
window so the local population
will rapidly age before being highincome status.
- Country technological
development level stagnates.

- Communication & teamwork
Large majority of
skills decreases which will slow
population consists - Increase in consumption of
of people in
technological products & services down scientific collaboration &
Generation Z & Alpha
progress.
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Drivers

Opportunities

Threats

Enabling
environment for
technological
adoption

- Increasing demand for
consumption of technology &
technological products and
services
- Increase demand for internet
connection

Rising labor cost

- Increase welfare of working
population who can better afford
- Reduce competitiveness in
technological products &
international trade leading to
services.
unskilled job loss and income
- Demand for skilled labors &
technicians increases.

Strong economic
growth

- More investment in education
from both household &
government

- Increase in cyber threats, crimes,
and attacks.

- Increase demand for more energy
which might not be sufficient for
overall consumption

- Environmental degradation &
Improve energy
production through - Encourage the expansion and use negative impact on biodiversity
of technological products &
construction of
- Economic externalities leading to
hydroelectric dam & services
loss of income and investment in
combustion
education
Strong regional
collaboration

- Freer flow of ideas, innovation,
and technologies

Internal political - Rapid development of science,
support for science, technology, and innovation
technology, &
- Increase in number of STEM
innovation
specialists

- Trade war between China & the
U.S. weaken regional integration
- External political threats
- Sudden financial crisis

Source: Authors.

2.5.3

Strategic Products and Services

From STEEP and SWOT analyses which were done by a desk review method and the data
that the research team collected through in-depth interviews, roundtable panel
discussion, and consensus among EdTech committee members and participants during
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the consultation and validation workshops, the four pillars/ areas of products/ services
have been identified and specified as the Essentials, Management System, Courseware,
and Capacity Building. Each product or service in the respective area/ pillar is listed down
by priority order from highest to lowest level ranking, and so the areas of products or
services that are listed first is of more importance. Appraisal of the importance of each
product or service is also based on a few factors including its economic impact, current
& future market potentials, and overall national development agenda.

2.5.3.1 The Essentials
Products or services that are classified in this pillar are considered as indispensable
because they provide an essential tool for other products/ services to operate, and that
is the reason why they are put in the first pillar which comprises electricity, computer,
and the internet.
Electricity: Electricity is the core element for almost any types of electronic and
technological devices. It also increases the self-employment trend for both genders
moving them away from traditional agriculture and poverty (Chhay & Yamazaki, 2021).
However, electricity coverage in Cambodia is not universal. After suffering from a threedecade civil war, Cambodia’s energy infrastructure was almost entirely in ruin. In 1998
and 2008, there were only about 15 and 26.4 percent of Cambodian households
connected to the electricity grid as a source of lighting, but this figure has risen to 80
percent in 2019 (National Institute of Statistics, 2020a) due to government intense
electrification policies. However, electricity is not completely stable, and frequent
blackouts can be an issue between March and May when energy consumption increases
due to sultry weather. In addition, only about 76 percent of rural households have
electricity. Therefore, there is still room for further actions and improvement to achieve
universal coverage and energy independence. The latter notion comes from the fact that
Cambodia is still importing electricity from neighboring countries, including Vietnam and
Thailand, and relies largely on diesel/ heavy fuel oil to generate electricity. In this regard,
the National Strategic Development Plan 2019–2023 has manifested the RGC’s interest
in the continual development of hydropower, combustion, and solar energy and an
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inclination for the use of civil nuclear energy through initial investments in radiation
science and technology.
Computer: Access to computers at home and schools is likely to improve student’s
learning outcomes in multiple ways. Computer (web-based) software has the potential
to provide personalized self-paced study which is very difficult to achieve in class with
many other students. In addition, computers can offer individualized content of
instruction tailored to students’ own needs to enhance their strengths and improve their
weaknesses. Accordingly, computers hold the future promise of boosting and enriching
student’s academic experience and thereby economic and social returns on education.
In fact, many empirical studies have substantiated such a claim (Bulman & Fairlie, 2016).
Despite a limited number of Cambodian students who have a computer at his/her
disposal as shown in Figure 5.2, access to computers in public schools has increased
manifold in the last 20 years based on findings from research studies such as Chinn &
Fairlie (2007) as a benchmark for comparison. That being said, to achieve the
aforementioned goals of improving access to the internet through computer or bringyour-own-device and personalized learning, it is absolutely necessary that each student
should have a personal computer, or at least should be able to use any computer at
home for homework and digital learning.
Internet: Internet connection is another indispensable technology that is required to
promote teaching and learning with the advent of Industrial 4.0 in which a vast majority
of technological devices are interconnected through the internet. Moreover, the
internet represents a potentially valuable wealth of information in which students can
search for a wide range of educational resources. It should also be highlighted that the
internet allows for accessing a wealth of online learning materials, including courseware
such as a digital learning platform. Computers, the internet, and computer-aided
instruction software, due to their interactive nature, will engage students especially in
the fields where computers are used considerably such as coding/ programming in ways
that conventional teaching approaches cannot.
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2.5.3.2 Management System
The management system here refers to computer software or mobile applications
(services) which are employed for administrative and logistic support. However, there
are plenty of research evidence which suggests that such software also facilitate the
interaction between students and teachers and school leadership (Islam, 2013; SáizManzanares et al., 2019), and have led to immediate actions in case student’s challenge
arises and encourages the development of process-oriented responses. In addition, it
reduces teachers’ workloads allowing them to have more time to focus on teaching and
helping students learn. At the same time, it also supports student’s personalized
learning and complement their learning experience. Moreover, a management system
decreases the cost and improves the quality of education delivered to students. Similarly,
the government can have a better understanding on common and existing obstacles
through intelligent use of data as the management system is centralized. In return, they
can more sensibly manage schools and provide immediate solutions when possible. That
being said, such software might require educational data mining skills to make potential
use of such raw data.
Learning Management System (LMS): A learning management system is a software
application providing teachers the framework that manages all aspects of the student
learning process, namely administration, documentation, tracking student progress, and
delivering educational courses or skills training programs. Similarly, LMS allows students
to view both synchronous and asynchronous multimedia lectures, download course
materials, submit their homework and class assignments, take online quizzes, view their
own study progress, and communicate with their classmates and teachers. Some
modern LMS also includes discussion boards and syllabi which provide students an
overview of lessons/ topics to be covered. Moreover, for the general education in which
students are mostly under 18 years old, LMS might include a parental supervisor to
continue to alert parents of their children’s classroom progression in order to engage
parents and the community which is found to be an effective way of improving the
educational quality in a Cambodian context (Chea & Chen, 2021). It is crucial to
understand that many research evidence has shown the significantly positive effect of
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household contribution on children’s learning process (Dalziel et al., 2017).
University/ School Management System: A school management system is another
software application at school that makes school administrative work paperless and
much simpler to handle, and optimizes the school resources, so that the school can
conduct, monitor, and analyze lesson activities, process, and progress. In addition, a
school management system allows users or staff to manage their workflow and that of
the university digitally from streamlining operations such as admissions, enrollment,
tuition fee payment, entrance exams, issuing transcripts to enrolled student & alumni
management. This software is particularly useful for not only big and small schools but
also expanding ones, since it improves communication within the school. Such software
also works for universities with minimum adaptation.
(Higher) Education Management Information System (EMIS): An educational
management information system here refers to the national level software application
which allows the dedicated ministry overseeing education to digitally manage the entire
schools in the country. It is worth noting that the original idea of EMIS describes it as
just a systematic framework that provides the architecture and standard for reporting
educational data and statistics to the government. But since Cambodian society is
moving towards digital technology, EMIS should be transformed digitally as well to make
educational information management more efficient and effortless. Moreover, the
government can easily collect, store, and analyze unified educational and school data,
so that they can improve the quality of education delivery and respond to challenges
quickly in a more effective manner. In this regard, such valuable data can also provide
the government evidence to support strategic decision-making, facilitate policy
formulation & budgeting, and monitor & evaluate progression towards certain goals. In
addition, the private sector and academia, namely universities, policy think-tanks, and
research institutes can use the information for various purposes including research to
provide evidence-based policy recommendations for the Ministry of Education. It should
be noted that there currently exists a national EMIS in Cambodia under the Ministry of
Education, Youth & Sport, yet its simplistic features are not capable of handling complex
tasks and providing a deep understanding of the current situation and answers to
139

2021 K-Innovation Program with Cambodia

particular questions of interest from an academic perspective.
Human Resource Management System (HRMS): A human resource management
system is another software application at a national level which ensures that daily
human resources processes are easily manageable and accessible, and performs typical
human resource management tasks digitally. These tasks would normally include
recruiting and deploying both teachers and administrators to areas or schools enduring
a shortage of teachers, storing educational staff data such as their qualification &
training records, managing their payroll and other benefits, monitoring their attendance,
and overseeing their performance. With such a system, the government would now be
able to manage its current educational staff, assess their capacities, easily conduct skills
training needs surveys, and deliver a skills training program that align with the current
demands. It is also important to note that all of these management systems are
intertwined one way or another. Figure 4-23 illustrates the functions of the systems
more holistically and details the interconnection among themselves and between them
and users including students, parents, teachers & administrators, schools, academia,
industries, and government. In addition, it shows how users can interact with the
systems and with each other.
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[Figure 4-23] Educational Management System Interconnection
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2.5.3.3 Courseware
Courseware includes other computer software used mainly for educational purposes,
computer-assisted instruction software, digital resources and online materials such as
journal articles and books, and e-learning platform. Courseware offers many advantages
as follows. It supports personalized learning and allows for flexible and self-directed
learning, and provides multimedia tools such as graphics, sound, and animation that
induce learning and create an interactive stimulated environment. That being said,
courseware should be used as an auxiliary tool according to its advantages and features
to provide support for student’s learning. It should not be employed to substitute
teachers, but instead it should assist teachers in instruction, because without much
physical interaction and socialization in class, students might lose their communication
and collaboration skills when they reach adulthood. They might only know how to work
with computers and machines but not with people.
Digital Learning Platform: Digital learning platform here refers to a platform or website
that provides Massive Open Online Courses, or MOOC for short. Digital learning
platforms aim to provide unlimited, easy, and open access to up-to-date digital
resources including video lectures, reading materials, and homework/ problem sets
online. Many MOOC websites also present multimedia contents that bring scientific
theories and concepts to life and offer very dynamic STEM courses, all of which totally
immerse students in scientific activities and stimulate their interest in science and
technology. In addition, such websites supply students, teaching assistants, and
teachers, a user discussion board which is a communication channel and more
importantly, a supporting/ interactive community which absolutely enriches learners’
experience. In addition, most courses including the full bachelor’s or master degree’s
programs are very affordable and flexible, allowing students to start whenever they
want and study at their own pace. Having access to educational resources 24-hour a day
helps foster student’s learning even after regular school hours. It has also been
documented by many studies that not all students are active during regular school hours.
Some find it easier and more productive to concentrate on learning at night. As a result,
MOOC is very popular among international students and the working population. It is
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worth noting that creating a national e-learning platform that also provides a wealth of
online learning resources on top of synchronous and asynchronous courses, is one of
the main goals of the national roadmap.
Video Games & Gamified Software Application: Gamified learning software
applications use the gaming or game-design element and principles in a non-gaming
environment to deliver teaching content and engage students. Gamification learning
process is among the latest approaches to teaching and learning, and the technologies
that are used to create such services are also among the latest development in the
educational field. Gamified learning software are useful and successful in inducing
learning and creating a learning atmosphere because, like playing a game, the software
makes learning much more enjoyable and entertaining. However, it might also be
problematic if it is too addictive. Additionally, it can also de-motivate learners who fear
losing the game. Another downside is that gamification is likely to demand a lot of
investment in educational technology, and many technologies used in the Fourth
Industry Revolution including artificial intelligence (AI) and immersive tech which is used
to create virtual and augmented reality (VR/ AR). Therefore, it can be very daunting and
expensive to develop for some countries or some private companies within a country,
while a user would need to buy a VR headset and software license in order to start
learning, making the whole set only affordable for middle- and high-income families.
Ultimately, such multimedia teaching and learning approaches might create schooling
inequality and widen the skill gaps between children from rich households and those
with disadvantaged backgrounds.

2.5.3.4 Capacity Building
Capacity building is neither a strategic product, service, nor technology in itself.
However, it is indispensable from technology because technological products and
services are merely a tool or instrument to help users who must have a certain level of
knowledge or skills to operate or take advantage of it. Otherwise, such tools are of little
to no use for individuals, as well as being an economically negative return on investment
in physical capital.
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Digital Literacy: Digital literacy means having the essential skills one needs to live, learn,
and work in a modern society where communication and access to information are
increasingly digitalized. Besides, digital literacy also means using technology or
technological products/ services such as the internet, social media platforms, and a
smartphone or tablet, etc. to search, access, manage, manipulate and create
information.
[Figure 4-24] Six Elements of Digital Literacy

Source: Adapted from Joint Information Systems Committee’s (JISC) Digital Capacity Framework8.

More specifically, digital literacy consists of six types or aspects of literacy as shown in
Figure 4-24 above including:

8

https://www.jisc.ac.uk/rd/projects/building-digital-capability
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• Media literacy: Ability to use multimedia for new creation and innovation or to
produce communications.
• Information literacy: Ability to search for information, and critically evaluate and
share it in a professional way that it will not harm anyone else.
• ICT literacy: Ability to use digital devices, online services, and software applications
to complete tasks.
• Identity literacy: Ability to ensure e-safety and manage identity on the internet.
• Digital scholarship: Ability to develop oneself through professional and research
practice using digital resources.
• Communication and collaboration: Ability to clearly express your ideas and opinion,
ask relevant questions, maintain eye-contact, earn respect from counterparts, and
build trust online just as when communicating face-to-face.
Hybrid Learning Pedagogical Training: In addition to digital literacy, a crucial skill that
should be possessed by everyone, modern school teachers should also have hybrid
learning pedagogical competency. Hybrid learning pedagogy refers to teachers trying to
incorporate multimedia devices and ICT technologies into their teaching and student
learning process. Blended learning is also a type of hybrid learning and has forcefully
become popular due to the COVID-19 pandemic restrictions on face-to-face
communication and physical classrooms. Figure 4-25 presents a case study of the
practical use of hybrid learning pedagogy in an art school in Hong Kong, China. That
being said, to do so, teachers must be trained to use technologies first and then they
should be trained again on how to incorporate the technologies into their daily teaching
to improve their students’ learning outcomes.
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[Figure 4-25] Framework of the Hybrid Learning in Performance Arts Education

Source: Adopted from Li et al. (2021).

In order to provide a clearer picture on how these aforementioned strategic products
and services can help achieve the roadmap’s vision and set of goals, Figure 4-26
demonstrates what the pillars aim to accomplish which objectives. Since these pillars
and related goals are interconnected, it is natural that one pillar can have a positive
effect on more than one goal. The timeline to achieve each goal is provided in Section
2.5.5 when the activities and indicators are mapped and laid down in detail.
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[Figure 4-26] Mapping from Strategic Products/ Services to Roadmap Goals

Source: Authors.

2.5.4

Key Technology

Key technologies refer to technologies that should be used to develop strategic products
and services mentioned in Section 2.5.3. Such technologies have also been discussed
upon and prioritized by technical experts consisting of members of the Educational
Technology Roadmap Committee, academic experts, interested authorities and
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specialists from the General Department of Science, Technology, & Innovation under
the Ministry of Industry, Science, Technology, & Innovation. For this, prioritization is
based on the technologies’ strategic importance, economic and environmental impact,
affordability, technical practicality, and whether or not such technologies can be
adapted in Cambodia given its geographical and socio-economic context. More
importantly, the experts also consider if the technologies are likely to be replaced in the
very near future, and the team thereby will examine the latest growing technology. It is
also worthwhile to note that some technologies can be utilized to develop multiple
products and services. For instance, we can use blockchain and cloud technology to
develop all the management system and digital learning platforms. As a result, Figure 427 below, which illustrates mapping from strategic products/ services to key technology,
also shows multi-directional blue lines linking various technologies to products and
services and vice versa. It should be highlighted that only three pillars are listed down in
this subsection since capacity building is not directly a strategic product or service, but
it is as highly important because without the human resources and skills necessary to
operate such technologies, products, or services, they will be all of little to no use.
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[Figure 4-27] Mapping from Strategic Products/ Services to Key Technologies

Source: Authors.
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2.5.5

Charting Macro-Technology

This section maps the educational technology. In other words, this section discusses for
what circumstances one should acquire, development, or import which technology/
products/ services, and when the technology is at one’s disposal, it tells what one should
do next to realize the set goals. To begin, Table 4-7 demonstrates the mapping of macrotechnology by year and strategy for technology acquisition. That being said, charting the
technology by timeframe has to align with government’s major development direction
and existing key performance indicators or expectations.
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<Table 4-4> Charting Macro-Technology
Vision: Building the next-generation technology-enhanced learning ecosystem focusing on improving innovation and
entrepreneurship skills.
Creating a central repository
Improve learning outcome and
Increase time spent on
and increase access to the
innovation & entrepreneurship
personalized learning
Objectives:
internet
skills.
2022
2023
2024
2025
2026
2027
2028
2029
2030

Product/ Service

Electricity

Importation/ manufacturing of solar energy panels (P)
Hydropower development (G)
Bio-fuel energy (G + P)

Computer

Local computer manufacturing and assembly (P)
Development of ICT technology (P + R + IC )
Importation of laptops and desktop computers (P)

Internet

Launch of satellite (P + IC + G)
Development of optical internet technology (P + R)
Development of intranet (P + R)
Manufacturing modem and WiFi router (P)

LMS

Development of cloud and blockchain technology (P + IC + R + G)
Development of LMS (R + G)

SMS

Development of SMS (R + G)

EMIS

Development of EMIS (R + G)

HRMS

Development of HRMS (R + G)

Digital
learning
platform

Gamified
software
application

Development of digital
learning platform (R + G)
Development of Web 3.0
(P + R + IC)
Development of immersive technology (P + R + IC)
Development of artificial intelligence (P + R + IC)
Importation/manufacturing of VR/AR headset (P)
Development of gamified
applications (P + R)

Digial literacy
Public investment in national and local data center
Government policy framework on digital education
Strategic Importance: from lowest to highest priority
Tech acquisition strategy: R: Research & development; IC:
International collaboration; G: Government; P: Private sector

Source: Authors.
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On the description of Table 4-4, for starters, we will begin with electricity and the
government’s strongly commitment to achieve energy independence through stable
and renewable power. The mapping embodies this statement, since solar panels can
help generate clean energy. Considering Cambodia’s geographical weather is typically
warm, solar energy is given high strategic importance and should be a priority for
development between now and 2030. On the other hand, hydropower is still in the NSDP
development agenda, yet the government has still shown concerns over the
environmental impact. Therefore, it is expected that the energy development focus
would shift towards solar and nuclear power. But the technology used to develop the
latter is highly advanced and sophisticated, so a deeper understanding and more
research studies would be required, and take some time. Bio-fuel energy/ combustion
has perhaps the most environmental impact among the three energy sources
mentioned here, so it should be considered only as a temporary solution to stable
energy.
For computers, the short-term strategy would be to continue to import laptops and desktop
computers from the international market, while Cambodia is still in the process of developing
its own ICT tech in order to build sufficient technological knowledge and capacity to
manufacture or assemble computer hardware. One should also expect that there will be an
overlapping period in which importation and local manufacturing co-exist, because in the
beginning, the country will need a certain amount of time until it can produce in large quantity
to supply the local market, so that imports of computer hardware are no longer necessary
mostly due to higher prices than that manufactured locally.
Regarding the internet, a top priority should be satellite launching, since Cambodia does
not currently have one in outer space yet. But despite the fact that it is very useful as a
communication tool, a satellite is expensive and requires highly capable technical staff
to operate, let alone the understanding on how to build and launch one. Moreover, the
private sector and major internet service providers (ISP) in particular, should lead the
development of optical internet technology to strengthen the companies’ capacity to
provide internet services to rural areas in the country, improve internet speed, and
maintain its stability. The benefit for them is that such ISPs would be able to grab a large
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share of the fast-growing market of internet users in Cambodia. The figure has been
mentioned in the previous sub-section, and is expected to continue to intensify
according to national development policies. In addition, the need of optical internet
would also lead to higher demand for modem/WiFi routers, as the product is
complementary to internet service. As a result, it is a market opportunity for hardware
manufacturers. Intranet is a lower priority since it is a substitute product or service for
very remote rural areas in which internet service cannot cover.
The development of any type of management system and the digital learning platform
mentioned above requires blockchain and cloud technology. Therefore, they are a musthave catalyst in order to build the other things successfully. It is then recommended that
the government would also take action to play a significant role in the initiation process,
since these technologies are related to cybersecurity and cyber-sovereignty. Once the
technology and necessary physical infrastructure are in place, building all the
management system and digital learning platform are largely just a programming
activity, which just need time and proper deployment of related software. To improve
the user’s experience on the world wide web, Web 3.0 should be considered even
though its strategic importance is not as high as blockchain technology.
Globally, gamified software applications that aid teaching and learning process are
currently still in the early-stage of development, and for a developing country, it should
not be a subject matter in the short-term because attention and resources should be
directed elsewhere. However, artificial intelligence should be a focus in the mediumand long-term because its usefulness is far beyond just for developing games. AI
applications such as face recognition and Apple’s Siri already have a presence in our daily
life.
Finally, to achieve the objectives of the roadmap, proposed action plans are also
outlined in subsequent tabulations. Table 5.3, 5.4, 5.5, and 5.6 show related activities
and provides the respective performance indicators and targets for each pillar on how
to measure success in achieving the goals of this roadmap.
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<Table 4-5> Mapping Pillar 1 Technology
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<Table 4-6> Mapping Pillar 2 Technology
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<Table 4-7>: Mapping Pillar 3 Technology
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<Table 4-8>: Mapping Pillar 4 Technology
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Conclusion and Recommendation
Cambodia has made tremendous efforts to overhaul its educational system and has
undertaken several remarkable initiatives related to capacity building and career path,
curriculum

development,

physical

infrastructure

construction,

and

facilities

improvement. While these achievements deserve commendation, the conventional
challenges of developing countries also faced by Cambodia continue to be an issue,
leading to an effort to address them through various methods such as this roadmap,
which is an attempt to outline a solid framework to incorporate educational technology
into teaching and learning approaches with the ultimate purpose to improve student’s
overall learning outcomes and innovation and entrepreneurship skills. Accordingly, it
should also be acknowledged that the roadmap alone will not entirely solve learning
crisis without strong participation and commitment from academia, the private sector,
and community. It is in this regard that this roadmap is co-produced following a series
of discussions, consultation, and validation workshops with all relevant actors whose
names and contributions are credited in the Appendix.
But why does one need the private sector and academia? To answer the question, one
has to understand that while the government does make policy and a national
development agenda, the private sector and entrepreneurs know more about their
market and consumers, and R&D which leads to innovation and generally originates in
university or research institutes, etc. Therefore, all the actors have to be able to sit, have
a dialogue, and work together through building solidarity for the benefit of students and
society, industrial development, and thus the socio-economic growth of the country.
Therefore, this roadmap would call for the development of a collaborative framework
for academia, industry, the government, and civic group (representing the community/
citizens)

stakeholders

to

address

problems

of

learning,

innovation,

and

entrepreneurship. In addition, it is also suggested that one of them should inaugurate a
recurrent forum to provide a platform for the representatives from the government,
industries, academia, and civil groups to discuss the educational issues that Cambodia is
facing. It should be highlighted again that strengthening of the quality of education,
science, and technology is the government’s top priority as indicated in the National
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Strategic Development Plan 2019–2023, key policy priority 3.1. Such a strong
collaboration would also help push for talent development, innovation, and knowledge
mobilization including knowledge production, dissemination, exchange, transfers, and
co-creation.
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3.

Health

Executive Summary
The purpose of this project was to develop a 10-year health technology roadmap for
Cambodia. Health technologies have a key role in contributing to improving population
health and decreasing the burden of disease. A high burden of disease can impact a
country’s economy through labor and productivity losses, disability, premature death,
increased health service expenditures and at a social level, decreased quality or disability
adjusted life years. Recognizing the interlinked relationship between health, social, and
economic outcomes, the Royal Government of Cambodian has committed itself to
improving population health with the support of health technologies as part of its future
prosperity and economic future.
This project was undertaken through consensus building between MISTI and an expert
committee to establish its vision and set of goals, identify priority products, services, and
technologies that contribute to the conceptualization of the Health Technology
Roadmap for Cambodia.
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Introduction
3.2.1

Background

Health technology is defined by the World Health Organization as the application of
organized knowledge and skills in the form of medicines, medical devices, vaccines,
procedures, and systems developed to solve health problems and improve quality of life.
The importance of health technologies is linked to the third Sustainable Development
Goal which aims to ‘ensure healthy lives and promote well-being for all ages’, to ‘achieve
universal health coverage, including financial risk protection, and to provide access to
quality essential health-care services as well as safe, effective, quality, and affordable
essential medicines and vaccines for all’.
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It is in this context that the Ministry of Industry, Science, Technology & Innovation (MISTI)
established a technical committee to develop a 10-year health technology roadmap with
the specific objectives of 1) conducting a desk top review of existing and future trends
of health technologies at a national, regional and global level; 2) collecting relevant
information on the existing health technologies deployed in Cambodia; 3) undertaking
a STEEP and SWOT analyses of the existing and health technologies to contextualize the
roadmap; and 4) identifying key products, services and technologies and
recommendations that are appropriate and feasible within the Cambodian context that
will contribute to improved individual and population health outcomes.

3.2.2

Country Context

Cambodia has a population of around 17 million people, with 30 percent of the
population younger than 15 years old (UNICEF)9. Cambodia was recently classified by the
World Bank as a lower middle-income country. There have been some significant gains
in rebuilding the healthcare system with significant drops in infant and maternal
mortalities10. These reforms include the development of policies and strategies including
increasing support for universal healthcare coverage which includes a goal of improved
collection and use of healthcare data. However, challenges remain including a lack of
infrastructure, regulation, accreditation, funding, and workforce development11.
In Cambodia, it is estimated that there are 8 nurses and 2.4 doctors per 10,000 people
in Cambodia which is one of the lowest rates in Southeast Asia 12 . The barriers to
technology innovation in Cambodia include infrastructure and human resources.
Currently there is a significant gap in digital literacy with Cambodia ranking 9.27 on the
Cisco global digital readiness index in 2019, placing it in the ‘accelerating’ category but

9

https://www.unicef.org/cambodia/children-cambodia

10

World Health Organization. (2015). The Kingdom of Cambodia health system review.

11

World Health Organization. (2015). The Kingdom of Cambodia health system review.

12

Department of Planning and Health Information. Health strategic plan 2016-2020. Available:
http://hismohcambodia.org/public/fileupload/carousel/HSP3-(2016-2020).pdf.
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still lacking systems to sustain this13. This is likely to have changed post COVID-19 with
the rapid adoption of online platforms for business and education, but gaps do remain.
On the Global Cybersecurity Index, Cambodia scored 92 in 2017 – classified as the
initiating stage14. There also remains wide disparities between urban and rural areas with
99 percent of people from the lowest economic quintile living in rural areas which do
not have the same access to technology, electricity and WiFi/ internet or
telecommunications services as those in urban areas15. This means an investment in the
digital infrastructure is one of the most pressing priorities.
Globally, there is a move to a healthcare system using technologies such as the Internet
of things (loT), big data, cloud computing, and artificial intelligence to improve
healthcare delivery and outcomes. These technologies and innovations will transform
the traditional medical system in an all-around way, making health care more efficient,
convenient, and personalized. It also has the potential to create solutions that
democratize access to health care, helping patients, physicians, and providers.

3.2.3

Sector Context/ Status (Literature review)

Innovations in digital health, including mobile health apps, telemedicine, cloud
computing, robotics, 3D printing, and wearable sensors bring new approaches to
managing health conditions and providing health services. These technologies are
reshaping the relationship between patients, healthcare providers, and the health
system. As healthcare systems face global challenges, digital technology has the
potential to transform medicine and the health industry in a sustainable way. Digital
health has an impact on behavior changes, both in healthcare workers and patients.
Globally, ever more people go online when looking for healthcare information. Digital
13

Cisco: Cisco global digital readiness index 2019. Available: https://www.cisco.com/c/dam/en_us/about/csr/reports/
global-digital-readiness-index.pdf.

14

The International Telecommunication Union. Global cybersecurity index 2017. Available:
https://www.itu.int/dms_pub/itu-d/opb/str/D-STR-GCI.01-2017-PDF-E.pdf

15

National Institute of Statistics. Directorate General for Health, ICF International: Cambodia Demographic and Health
Survey 2014.
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health provides great opportunities and benefits for Cambodia, including reducing
inefficiencies, improving access, reducing costs, increasing quality of services, and
personalizing medication for patients. However, there are some challenges in adopting
digital health in Cambodia, such as infrastructure, digital literacy, and costs.
Digital health technologies use computing platforms, connectivity, software, and
sensors for healthcare services. These technologies span a wide range of uses from
applications in general wellness to medical services/ devices. Figure 1 shows the main
digital health tools.

[Figure 4-28] Digital Health Tools

The major health technologies deployed currently in Cambodian include mHealth, eHealth, health data management systems, health information systems, telemedicine,
rapid tests, and early warning systems.

 mHealth
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‘mHealth’ is the one of the most used health technologies in Cambodia to address health
issues such as non-communicable diseases (NCDs)

16

, pharmacovigilance (for

vaccinations)17, and health messaging 18 19 20 21 22. An SMS-based text messaging system is
well-established in Cambodia for syndromic surveillance, including health centers and
reporting by healthcare workers 23 , and has been used to link health organization
databases, PEs, pharmacies, clinics, and people living with NCDs to improve adherence
to evidence-based treatment guidelines24. The benefits of using technology for mobile
phones such as SMS text messaging is that it’s cheap, easy to implement, user-friendly,
and can be quickly mastered by field staff. mHealth has also been identified as a way to
reach high-risk populations in urban areas such as female hostesses (entertainment
workers) with public health messaging or follow-up screening and intervention 25 .
mHealth can be scaled up to any health context where people have access to mobile
phones.

16

Steinman, L., Heang, H., van Pelt, M., Ide, N., Cui, H., Rao, M., LoGerfo, J., & Fitzpatrick, A. (2020). Facilitators and Barriers
to Chronic Disease Self-Management and Mobile Health Interventions for People Living with Diabetes and Hypertension
in Cambodia: Qualitative Study. JMIR mHealth and uHealth, 8(4), e13536. https://doi.org/10.2196/13536

17

Baron, S., Goutard, F., Nguon, K., & Tarantola, A. (2013). Use of a Text Message-based Pharmacovigilance Tool in Cambodia:
Pilot Study. Journal of Medical Internet Research, 15(4), e68. https://doi.org/10.2196/jmir.2477

18

Brody, C., Tatomir, B., Sovannary, T., Pal, K., Mengsrun, S., Dionosio, J., Luong, M. A., & Yi, S. (2017). Mobile Phone Use
among Female Entertainment Workers in Cambodia: an Observation Study. mHealth, 3, 3.
https://doi.org/10.21037/mhealth.2017.01.01

19

Chhoun, P., Kaplan, K. C., Wieten, C., Jelveh, I., Lienemann, M., Tuot, S., Yi, S., & Brody, C. (2019). Using Participatory
Methods to Build an mHealth Intervention for Female Entertainment Workers in Cambodia: the Development of the
Mobile Link Project. mHealth, 5, 24. https://doi.org/10.21037/mhealth.2019.07.02

20

Smith, C., Vannak, U., Sokhey, L., Ngo, T. D., Gold, J., & Free, C. (2016). Mobile Technology for Improved Family Planning
(MOTIF): The Development of a Mobile Phone-based (mHealth) Intervention to Support Post-Abortion Family Planning
(PAFP) in Cambodia. Reproductive Health, 13(1).

21

Ngor, P., White, L. J., Chalk, J., Lubell, Y., Favede, C., Cheah, P. Y., Nguon, C., Ly, P., Maude, R. J., Sovannaroth, S., Day, N.
P., & Dunachie, S. (2018). Smartphones for Community Health in Rural Cambodia: A Feasibility Study. Wellcome Open
Research, 3, 69. https://doi.org/10.12688/wellcomeopenres.13751.1

22

Dorothy Mangale, by I., Whetten, K., Vasudevan, L., Green, E., & Ostermann, J. (2015). Assessing the Suitability of a Mobile
Phone-Based Case Management System for Children in Adversity in Battambang, Cambodia.

23

Baron, S., Goutard, F., Nguon, K., & Tarantola, A. (2013). Use of a Text Message-based Pharmacovigilance Tool in Cambodia:
Pilot Study. Journal of Medical Internet Research, 15(4), e68. https://doi.org/10.2196/jmir.2477

24

Steinman et al (2020)

25

Brody et al (2017).
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However, mHealth is biased toward participants who are younger, more affluent, wellinformed, living in urban areas who may be more accustomed to SMS text messaging.
Another challenge is that only the last-generation cellular phones support Khmer fonts
or pictures of Khmer-language text, whereas many cellular phones do not. Some
operators offer voice-based communications but no data or SMS text transfers because
telephone communications are relatively cheap and there is no advantage to sending a
text message. In addition, if users do not use a consistent phone number (mobile
company sim cards last a month) this can also make follow-ups with mHealth difficult,
therefore consideration of phone plans alongside the technology is needed to
implement successful mHealth interventions.
Going forward, the adoption of mHealth needs to include developing models for
culturally appropriate mHealth interventions through engaging with end-users to ensure
that the technology is accessible, scalable, and acceptable26. Consideration could also be
given to using social media as the tool for healthcare follow-ups since there is high access
to social media in Cambodia. However careful thought must be given to protecting the
patient’s confidentiality if social media were to be used.

 e-Health
‘e-Health’ is another technology widely deployed in Cambodia 27 and is an effective
surveillance and event detection tool that allows today a rapid and adapted response
from the health authorities. Once set up, the cost of such a tool is almost zero; it is free
for citizens and healthcare providers. It doesn’t even require the internet to transmit
data uploaded in real time, and can be shared easily between different organizations
(i.e. health centers, operating districts and DSMT).

 Health Data Management Systems
26

Baron et al (2013).

27

Delcher, F. (2018). The National Health Hotline (115): A Digital Innovation for the Communicable Disease Alert System in
Cambodia.
https://www.odess.io/files/documents/enquetes/5.%20Cambodia%20programme%20115%20Enquete_EnglishUS.docx
.pdf
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Health data management systems (HDMS) are used in Cambodia. HDMS is used to
generate timely, routine data on variation in diseases and reported through public
health facilities and village workers28. The benefit of using an HDMS is that it can replace
the pre-existing system of sending paper reports via provincial health departments with
a system through which operational districts (ODs) send data directly to the centers of
disease control (i.e. CDC, Pasteur, and Centre National de Malariologie) by email. HDMS
underlines the importance of village-level data for effective targeting of interventions
including early detection, prevention and treatment of infectious diseases.
However, one of the challenges of using a HDMS as the database is it is only as good as
the quality of the data and consistent reporting at a local level. Even if most healthcare
centers do undertake reporting, incomplete reporting can impact the accuracy of
disease incidence estimates and mask pockets of local transmission.
The success of HDMS highlights the importance of building staff capacity through
training programs which will also ensure capacity development, investment in human
resources (not just technological) and long-term sustainability.

 Health Information Systems
The Ministry of Health, DPHI, developed the Master Plan for 2016-2020 Health
Information System (HIS) in alignment with the Health Strategic Plan (2016-2020) and
provide future directions for formulating roadmaps for different MOH departments,
related line ministries and other implementation partners 29 . The Ministry of Health
formed an HIS sub-committee with a remit to create a nationwide HIS in July 1992. The
HIS Bureau is currently developing and managing its health management information
system (HMIS) and patient management registration system (PMRS) databases for
monitoring health service delivery outputs and health situation of the general local

28

Cox, J., Sovannaroth, S., Soley, L. D., Ngor, P., Mellor, S., & Roca-Feltrer, A. (2014). Novel Approaches to Risk Stratification
to Support Malaria Elimination: An Example from Cambodia. Malaria Journal, 13(1). https://doi.org/10.1186/1475-287513-371

29

Minister of Health: Department of Planning and Health Information. (2017). Health Information System Master Plan.
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population. Currently, the web based HMIS application has reached national coverage
across national, provincial and referral hospitals, except at the HCs level.
The MOH and HMIS stakeholders have made extensive use of the HMIS database to
monitor and record health services performance, provide data for research, and prepare
a wide range of official and public reports on Cambodia’s health system. However, the
Cambodian health sector is characterized by a fragmented landscape of ICT pilot
projects and wide array of data and health information systems (HIS) with significant
barriers to the effective sharing of information between the various MOH departments
and national programs.
Although the government, development partners, NGOs and the private sector are
continuing to invest in various health information system initiatives without some form
of national plan and coordination, there is a real risk of continued duplication, ineffective
expenditure, and the creation of new solutions that cannot be integrated or scaled
across the continuum of care.
Significant challenges in HIS reporting include frequent HIS staff turnover at the
provincial, district, and facility levels, a lack of internet coverage in certain areas
hindering use of the web system, paper-based systems which are prone to errors in data
transfer, incomplete recording in registers, and use of incorrect indicator definitions,
infrequent cross-checks of data at subnational levels with multiple recording sources,
formal tally sheets not being used, and a lack of feedback on data reported. In the future,
there are plans to introduce the electronic medical records, national health
identification, strengthen ICD based morbidity and mortality diagnosis, and strengthen
the disease surveillance system.
The challenges identified in implementing HMS is its ensuing alignment with what is
happening at the ministry level and on the ground to integrate both top-down and
bottom-up approaches. Developing human resources, especially in rural areas remains
a priority. It is suggested that the collection and use of information should not impose
an additional burden on the health system. It should be collected as a routine by-product
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of the healthcare process. Therefore, proper training and tech support should be given
to staff who work at the frontlines, since they are the ones who collect the data on the
ground.
Other HIS initiatives in Cambodia, include the Cambodia Laboratory Information System
(CamLIS)30. This database allowed all laboratory personnel to enter their laboratory data
and perform analysis, while sharing this in real time with other key personnel in the
Ministry of Health to analyze and monitor the data. From its inception, the WHO has
continued to support the initiative technically and financially through expertise support,
system setup, equipment, and training provision. Ongoing challenges include the lack of
infrastructure such as limited internet connection and equipment, inadequate supply of
specialized human resources and incomplete data collection.
Other HIS initiatives include Smart Hospital, e-Health Yoeung program, launched at
Preah Ang Duong Hospital in Phnom Penh, to manage health records of patients and
help schedule appointments directly with doctors through mobile phones or other
devices, as well as manage medical records and make appointments automatically
through mobile phones31. Such apps are useful in places where resources are limited in
terms of under-staffing, diagnostic capacity limitation, and insufficient medicine supply
and health commodities.
One of the ongoing challenges is the translation of pilot studies into sustainable
programs or translation of research findings around technology into practice (the knowdo gap). This in part because adoption of healthcare innovations is regulated by laws,
making changes more laborious, and the challenges of changing or encouraging
clinicians, current medical practices, and healthcare organizations to adopt new
evidence-informed practices. It is suggested that this needs to be reinforced through an
understanding of evidence-informed practice, using implementation frameworks for

30

World Health Organization. (2019, February 11). Cambodia Laboratory Information System (CamLIS): A National Webbased Laboratory Information System to Enhance Public Health in Cambodia. Phnom Penh.

31

Raksmey S, & Huaifu X. (2020). The Review of the Innovation of Healthcare Information Technology to Improve People’s
Health Conditions in Cambodia. MOJ Public Health, 9(6):223‒228. DOI: 10.15406/mojph.2020.09.00350
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research such as described by the WHO (2014)32, and engaging in organizational change
models and behavioral change at the individual level. Including information on
technology and using evidence to inform the practice (and research) are also important
in the education of health professionals. More investment in high-quality education to
the next generation of healthcare professionals, supporting healthcare professionals
(students & workforce) for the skills they will need in the future, are pivotal in the
development of the use of health technologies in healthcare environments.

 Telemedicine
The introduction of telemedicine in Cambodia is vital in preparing for current and future
disease outbreaks to address issues such as an inadequate workforce and poor
knowledge of evidence-informed medicine regarding disease and health management33.
The swift adaptation to digital platforms by the education sector in Cambodia due to
COVID-19, provides an example of how telemedicine could be used to share medical
knowledge with doctors when diagnosis or judgments are difficult. Using a telemedicine
platform can help health professionals to use new information and treatments to
respond to the current pandemic/ epidemic. Unfortunately, telemedicine is still not
widely used in Cambodia, partly due to the variation in digital literacy among health
professionals.
Overseas, some private clinics have only just started teleconsultation services for
patients after the COVID-19 outbreak. The high price barrier and limited availability to
existing patient networks have led to very low participation. Moreover, the guidelines
for telemedicine and the safety of medical informatics systems used in hospitals and
telemedicine companies have not been published; therefore, the protection of personal
information online is an important issue.

32

https://www.who.int/tdr/publications/year/2014/9789241506960_workbook_eng.pdf?ua=1

33

Nit, B., Kobashi, Y., Vory, S., Lim, S., Chea, S., Ito, S., & Tsubokura, M. (2021). The Introduction of Telemedicine Is
Required Immediately in Cambodia: Barriers and Lessons from COVID-19. Journal of Global Health, 11.
https://doi.org/10.7189/jogh.11.03047
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Currently telemedicine has not been regulated, guidelines have not been stipulated, and
the extent to which a company can venture into telemedicine may be restricted. There
has been limited introduction of telemedicine through pilot projects in Cambodia that
have demonstrated the beneficial impact on the public health of the communities
served and illustrates the potential for simple communications technology to improve
care even to some of the most impoverished communities. However, since then, the
idea of telecommunication has not been widely introduced. Barriers that need to be
addressed to introducing technology into Cambodia include:
• Reduction of disparities in terms of utility of network systems between urban and
rural areas;
• Digital infrastructure as a productive investment for rural areas;
• Establishment of guidelines, which includes a regional approach to include similar
approaches in Southeast Asia.

 Rapid testing
In 2012, the U.S. Defense Threat Reduction Agency Joint Science & Technology Office
initiated a program to develop novel point-of-need diagnostic devices for surveillance
of emerging infectious diseases, including dengue, malaria, plague, and melioidosis34.
The aim was to:
• Assess acceptability of use, including the motivation to use a rapid diagnostic test
(RDT) before or instead of seeking care at a health facility;
• Explore comprehension of RDT use instructions;
• Examine possible strategies for large scale RDT distribution and use at each site.
Positive benefits by end users included the possibility that by using a rapid test and
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taking the result to their health facility, they might be able to obtain quicker and more
optimized attention at the health facility. For example, by obtaining a positive result for
dengue or malaria on the rapid diagnostic device, they are aware they might still need
confirmatory tests, but they would be able to reduce the wait time for obtaining a
definitive diagnosis and starting treatment by a full day. However, there are concerns
by health professionals around people in the community as to their ability to accurately
use the test, handle complicated instructions, and safety (i.e. disposal of lancets), and
thus advise that frequent training and monitoring would be needed.
Health system structures and differences in communities suggests the need for
formative research before deployment of novel technologies. Using RDT at the
community level is great but only if the end user has adequate knowledge and clear and
well-defined instructions prior to using RDT.

 Early Warning Systems
Collaboration between the National Committee for Disaster Management, and People
in Need (PIN) Cambodia saw the rapid adoption of a COVID-19 awareness campaign into
disaster management programming. The campaign utilized the Early Warning System
(EWS) 1294, that was created to warn residents of impending natural disasters, by
sending mobile phone alerts to people in 25 cities and provinces35. EWS 1294 sends out
voice alerts with information on COVID-19 to its registered users, using innovative
interactive voice response (IVR) technology. Phone alerts can also lead to improved
hygiene that can contribute to adverse health outcomes during a disaster.
It is important to think about how messages are sent out and how consistent and context
appropriate they are to the community. A strength of this initiative was that the health
messages were discussed with a health professional before being sent out.

35
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3.2.4

Regional & Global Trends for Low-Middle-Income Countries

Regional and global trends in health technologies in low-middle-income countries could
be adopted into the Cambodian context and may support the future development of
health technologies in Cambodia. The following provides a summary – examples can be
found in Appendix B.

 Cloud Computing
Cloud computing in health care refers to a process of using remote servers accessed via
the internet to store, manage, and process healthcare-related data. This technology
enables healthcare organizations to deal with electronic medical records, patient web
portals, mobile apps, and big data analytics while avoiding the additional costs of
preserving physical servers. Adopting cloud computing also can make healthcare data
more accessible to a range of stakeholders, including healthcare workers, caregivers,
insurers, and policymakers. Many countries are increasingly using cloud computing to
reduce costs, increase access, improve quality, and promote innovations in health care.
Several countries in Asia, such as Japan36, South Korea37, Singapore38, and Thailand39 have
successfully adopted cloud computing to develop a nationwide database of electronic
health records (EHR), Telemedicine, real-time health monitoring, and research. Globally
other countries such as Kenya, Israel, the U.K., and Finland have also leveraged cloud
computing to enhance patient care40 41.
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Challenges of implementing cloud computing include finding skilled technical staff,
acceptability of electronic health records by clinical staff, poor training provided to staff
when transitioning from a paper-used to an electronic system, and technical challenges
in terms of digital infrastructure.
When adopting cloud-based technology in the healthcare system, barriers such as the
lack of basic healthcare infrastructure, technology readiness, cost, technical expertise,
lack of data standards, and data policies/ regulations can impede progress.

 Artificial Intelligence
Artificial intelligence (AI) has become increasing prominent in the delivery of healthcare.
Mobile health benefits immensely from this technology as AI algorithms, sensor
technology, and advanced data techniques transform mobile devices into full-fledged
health-management platforms. AI is being used to analyze large quantities of patient
data and increase the accuracy of disease detection. AI can enhance disease surveillance
and can improve the productivity of healthcare professionals and augment their
knowledge and ability to make better decisions. It also has great potential to accelerate
the operational processes of health institutions and reduce costs. Now, it has been used
in various applications, ranging from speech therapy to breast cancer treatment 42.

 Blockchain
A blockchain-powered health information exchange could unlock the actual value of
interoperability. Blockchain-based systems have the potential to reduce or eliminate the
friction and costs of current intermediaries. At its core, blockchain is a distributed system
recording and storing transaction records. Blockchain is a shared, immutable record of
peer-to-peer transactions built from linked transaction blocks and stored in a digital
ledger. Blockchain relies on established cryptographic techniques to allow each

42
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participant in a network to interact without prerequisite credibility between the parties.
Blockchain technology has recently been used to manage COVID-19 certificates for
passengers passing through airports and other public facilities. The United Nations
Economic & Social Commission for Western Asia has widely and successfully used this
technology, since it is a secure network infrastructure that is ubiquitous and
authenticates all participants43.

 Machine Learning
Machine learning techniques have been used in health care to improve patient
outcomes. These techniques provide promising applications as well as significant
challenges. The three principal areas of machine learning include medical imaging,
natural language processing of medical documents, and genetic information.
Blockchain technology has been widely used, developed, and researched in many
countries around the world. Some examples include44:
• Machine learning in the medical image, i.e. detection and diagnosis;
• Natural language processing medical documents and literature, i.e. electronic
medical record with natural language processing;
• Machine learning in genetics for the prediction and understanding of complex
diseases, i.e. machine learning, has the potential to accurately predict who is at risk
of acquiring certain conditions, such as cancers and Alzheimer's disease.
An example that has been researched in Vietnam is the digitalization of hard copies
records 45 . It uses a machine learning-based approach to Vietnamese handwritten
medical record recognition. This technique can lead to more secure preservation of
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essential and confidential patient information.

 mHealth/ Telemedicine
‘mHealth’ and Telemedicine have been widely used in almost every nation worldwide,
especially after the COVID-19 pandemic outbreak. The Global Observatory for eHealth
of the World Health Organization defines mHealth as ‘medical and public health practice
supported by mobile devices, such as mobile phones, patient monitoring devices,
personal digital assistants, and other wireless devices’. At the same time, Telemedicine
uses electronic information for communications technologies to provide and support
healthcare when distance separates the participants. (1) ‘Tele’ is a Greek word meaning
‘distance’, and ‘mederi’ is a Latin word meaning ‘to heal’. Telemedicine and mHealth
have been used in Malaysia during the COVID-19 pandemic46, Cambodia in the private
sector, 47 and point of care (POCT) health services in Tanzania and Rhwanda48.

 Robotics
Robotics in the medical field have been used for many years in all countries around the
world, and it keeps advancing its performances. It has transformed how surgeries are
performed, streamlining supply delivery and disinfection, and freeing up time for
providers to engage with patients. Many benefits of robotics in health care include highquality patient care, operational efficiencies, and safe work environments49 50 51.

 Augmented Reality (AR) & Virtual Reality (VR)
Augmented reality (AR) technology involves modifying or enhancing the real-world
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environment in real time using computer-generated information such as text, images,
or sounds that could be helpful or informative to clinicians or patients. In virtual reality
(VR), users (typically patients) don a headset to enter computer-generated worlds and
experiences designed to immerse, engage, or unwind. AR and VR can alter how
healthcare providers are trained and how patients are diagnosed and treated in fields
ranging from pain medicine to physiotherapy to ophthalmology.
These technologies are changing healthcare systems around the world. In many
countries, it has been used in medical imaging and interventional radiology. It has
potential tools for changing how images are captured through CTs and MRIs for
supporting training, improving communication between doctors and patients or
colleagues, and planning/ executing clinical procedures. 52 53 54

 3D Printing
Donor shortages for organ transplantations are a major clinical challenge worldwide.
Potential risks inevitably encountered with traditional methods include complications,
secondary injuries, and limited source donors. Three-dimensional (3D) printing
technology has the potential to solve these limitations; it can be used to rapidly
manufacture personalized tissue-engineered scaffolds, repair tissue defects in situ with
cells, and even directly print tissue and organs55. 3 D printing has also been used for
personalized care such as critical care medicine (i.e. tracheostomy tubes) 56 , dental
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implants and prosthetic limbs57.

 Connected Devices and Wearable
Wearable technology in health care includes electronic devices that consumers can wear,
i.e. Fitbits and smartwatches, and are designed to collect the data on users' health and
exercise routines. These devices can even send a user's health information to a doctor
or other healthcare professional in real time. Many tech-giant companies, such as Apple,
Alphabet, & Samsung, have developed and sold many wearable devices in health care.
Those devices harvest a large amount of data for improving health outcomes.

 Sensors
Medical sensors have helped improve healthcare for years. New sensor solutions
assisting patients in managing their care will help the industry and providers advance
precision medicine58. There are distinct types of sensors, depending on the applications.
Sensors measure pressure, air bubbles, airflow, respiration, glucose levels, force, heart
rate, humidity, & position, and can be combined in multi-sensor modules. For example,
a wearable device for health monitoring uses more than one sensor per device. Sensors
are helping drive results in a new era of outcome-based medicine, thanks to their
powerful microprocessors and ever-smaller form factors. With complex medical
conditions and surgeries, earlier interventions typically drive the most successful results.
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Manufacturers need to work closely with healthcare providers to understand market
needs and the regulatory landscape to address critical health and safety requirements
before products can be taken to market. However, in an era when healthcare talent,
time, and financial resources are increasingly stretched, sensors have a powerful role to
play in helping patients manage their own health and empowering providers to deliver
better, more scalable care.

 Digital Therapeutic (DTx) and Digital Care
Digital therapeutics (DTx) deliver medical interventions directly to patients using
evidence-based, clinically evaluated software to treat, manage, and prevent a broad
spectrum of diseases and disorders59

Disruptive Technologies/ Innovation in Healthcare
Disruptive technology is defined as an innovation that significantly alters the way that
consumers (patients), industries (health systems), or businesses (healthcare
organizations) operate. A disruptive technology sweeps away the systems or habits it
replaces because it has attributes that are generally seen as much better. Innovation
and disruptive technologies go hand in hand. That being said, health care is no stranger
to innovation. New therapies, medical devices, and healthcare management practices
are adopted all the time. Technology is the biggest driver of many disruptive innovations
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in health care since every aspect of health care is dependent on some form of tech. From
wearables and mobile phone apps to big data and artificial intelligence (AI) use in the
diagnosis, any innovative technology could potentially shake up the health care
industry60.

3.3.1

Scope and Approach

Aspiring to transform the country towards an industrialized middle-income economy by
2030, the Government of Cambodia has formulated several key development plans.
Health is a key sector, and thus a 10-year health technology roadmap to support existing
policies and strategies has been formulated.
Healthcare environments are unpredictable and rely on scientific breakthroughs,
response to rapidly changing patterns of disease (i.e. COVID-19), available technologies
within the context of infrastructure, human resources, and acceptability & accessibility
of the technologies by the end user. Therefore, any plans need to take into account both
product and technology selection alongside the development of human resources.
In this regard, the development of a health technology roadmap for healthcare
environments includes consideration of 1) local, regional and global profiles and trends;
2) potential areas for investment that are cost-effective and will have a significant health
and economic impact; (3) delineating modalities for technology adaptation and capacity
building; (4) determination of suitable technologies that can be contextualized into
60
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priority products & services; (5) identification of potential risks & mitigation strategies;
and (6) indication of strategies for integrating implementation, management, &
maintenance that provide the most and ongoing benefits.
The scope of this technology and roadmap is limited to products and technologies
employed for developing key products and services for health services identified in the
key strategies and policies related to health and technology. Within this boundary, this
technology roadmap focuses on the following key elements:
• Presenting the existing profile of health technologies at a national, regional, and
global level;
• Identifying enabling factors and major challenges for developing health
technologies in Cambodia;
• Defining the advantages of Cambodia for investing in health technologies;
• Identification of priority of key products and services for health technologies in
Cambodia;
• Identifying appropriate primary and alternative technologies with possible
mechanisms of acquisition; and
• Designing contextualized implementation strategies and innovative technical
recommendations.

Demand & Supply Sides and Trend of Sector
The healthcare market is difficult to analyze using standard supply and demand
calculations as healthcare spending since it is simultaneously based on the cost of goods
& services and an investment. As an investment, spending on health care today impacts
on population health at an individual level, thereby increasing economic productivity
and decreasing the financial and social burden of disease (mortality & morbidity).
Therefore, special features that belong to the demand and supply of health and
healthcare services are described as the input into an individual/ population stock of
health with an output of healthy time (Grossman, 1992).
185
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Measuring outputs directly related to health status is thus difficult to quantify in terms
of the health determinants which include multiple factors such as the environment,
genetics, demographics, health promotion, diseases, health services, food, income,
values & beliefs, education, and lifestyle. Ways of estimating the cost benefit of products
and services include quality-of-life scores, amount of GDP for healthcare spending to
prevent and reduce mortality and morbidity, and health outcomes that can be directly
attributed to a particular product, service, or technology.
Finally, consideration should be given to how the supply of any key products, services
and technologies include (1) approachability; (2) acceptability; (3) availability &
accommodation; (4) affordability; and (5) appropriateness61.
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Demand
- Universal access to health care
(SDG 3, the Third Health
Strategic Plan 2016–2020
(HSP3) – affordable and
accessible healthcare
- Social protection (i.e. income
protection or insurance)
- Individual and population
health and increases in non- communicable (i.e. cardiovascular disease (high blood
pressures, strokes/CVAs),
diabetes, malnutrition (obesity
and underweight)) and
communicable disease
(infectious i.e. COVID-19,
dengue, malaria, diahorea,
respiratory, rabies)
- Pharmaceuticals
- Access to healthy
environments (i.e. water,
hygiene & sanitation)
- Tertiary, primarily & public
health services
- Human resources - qualified
health professionals,
innovative technology
developers, experienced
maintenance personal, &
researchers
- Early identification of disease outbreaks – surveillance,
diagnosis, monitoring, &
intervention

Supply

Private & public health
services (national, regional,
& local level) providing
community, clinic-based
and tertiary services
Private & public sectors
innovation/development of
technology
Public & private training
institutions for healthcare
professionals
NGO sector & international
donors/ partners
Infrastructure (i.e. wireless
technologies, electricity,
mobile technologies)
Drug companies
Production of possibilities
by bundling two
technologies together (e.g.
education & health)
Economies of scale
(collaboration across sectors
rather than siloed
approaches)
-

Cost Benefits

Increased health and
wellbeing through:
WHO Quality-of-life scores
(WHOQUAL)
Decreased costs of health
care & burden of disease
(measured through % of
GDP for healthcare
spending & disability).
Decreased mortality &
morbidity (decreased
incidence & prevalence or
specific diseases)
Decreased infant &
maternal mortalities
Increased No. of health
professionals trained
(doctors, nurses,
pharmacist, dentists,
psychologists, etc.)
Increased economic
productivity (i.e. decreased
sick days for employees)
Increased health literacy
Early detection & response
to disease outbreaks
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Sector Vision, Policy, and Strategy
3.5.1

Cambodian National Policy and Strategy

Underpinning the development of a health technology roadmap for Cambodia are
national & international visions, policies, and strategies that provide a foundation and
launch pad for future directions in health technologies. For the development of HTRM,
eight key documents were chosen and reviewed as follows.
The Third Health Strategic Plan 2016–2020 (HSP3) ‘Quality, Effective and Equitable
Health Services’62
The HSP3 identifies 6 taskforce team’s focuses (noted below) that are central to
delivering an improvement in health service delivery (coverage, quality, & equity). The
Minister of Health is the lead authority in decision-making, supported by the Technical
Working Group for Health (TWGH) secretariat, while the process implementation is
managed, coordinated, and facilitated by the director of the Department of Planning &
Health Information (with taskforce team’s technical support of 6 focuses).
Taskforce Team Focuses:
• 1. Health system financing
• 2. Health workforce development
• 3. Essential support systems
• 4. Health infrastructure development
• 5. Health information systems
• 6. Health service governance

62
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The focuses are structured for the ability to meet four health development goals:
• Improve reproductive health and reduce maternal, new-born, and child mortalities
and malnutrition;
• Reduce morbidity and mortality due to main communicable diseases;
• Reduce morbidity and mortality due to non-communicable diseases and other
public health problems;
• Make the health system more accountable and responsive to the health needs of
the local population.
This, in turn, results from seven strategic objectives (see page 6 of the report for all 7),
that include the equipment of public health facilities with the necessary technology and
information technology. The report is offered as a ‘strategic management tool’ to guide
MOH and relevant health institutions/ stakeholders to ‘effectively and efficiently use
their available resources to translate health strategies into action’. The 2 sector priorities
are as follows:
• Sustaining and improving access and coverage with a renewed focus on quality of
health services geographical areas;
• Increasing financial risk protection across socio-economic groups when accessing
health care.
The critical strategic areas explicitly reference the importance of technology in achieving
the priorities.
Challenges Identified Relevant to Health Technology
• ‘Inadequate quality health services in both the public and private sectors. Effective
delivery of quality health service is constrained by inadequate resources, mainly in
terms of under-staffing, limited diagnostic capacity, and insufficient supply of
medicines and health commodities’. The role of health technology (HT) has a crucial
role to play in addressing issues surrounding resource limitations, particularly
189
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through improved allocation mechanisms, upskilling of practitioners, addressing
‘at-home’ treatment, improved diagnostic capability, etc.;
• ‘Limited capacity of public health services to deal with…public health emergencies’.
HT related to knowledge management, forecasting, and resultant early warning
response will be crucial in addressing such concerns;
• ‘High level of (Out of pocket) OOP spending on health’ and a requirement to go
beyond the current Health Equity Fund schemes. HT is relevant to social insurance
schemes related to data point identification, categorization, and management for
more efficient record-keeping and support allocation. It speaks to the process of
health service delivery around vulnerable population identification and support;
• ‘Low investment in medical technology and ICT with limited capacity at all levels to
analyze, interpret, & use data; limited use of health data and information in clinical
& administrative areas, multiple M&E frameworks, indicators, and reporting
systems’. Of the 8 highlighted key challenges, this is the single one that makes
explicit reference to technology;
• ‘Inappropriate health-seeking behavior of the population, especially in rural/
remote areas with delays in seeking care, self-medication, etc.’ HT can support the
issues identified in the rural population segment through telemedicine and digital
tools;
• Limited investment in ICT despite its increased use within medical venues and in
MOH’s health management information system (HMIS).

 Key Recommendations Relevant to Health Technology
The recommendations are made on the basis that MOH is well-positioned to improve
the quality of service delivery and equity of distribution in health services.
• Invest in a stronger and more effective system for pre- and in-service training for
health professionals to enhance clinical and managerial competencies to further
the quality of health services and their delivery;
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• Invest in appropriate technology and its use for medical education and health
service delivery and management to enhance the knowledge and diagnostic
capacity of health providers, improve information for decision-making, and
monitor and evaluate the health system performance.
Summary: In the context of this report, the overriding reference to health technology
corresponds to service delivery: incorporating, distribution, identification, resource
allocation, quality of relevant personnel, and database systems. There is some reference
to diagnostic equipment, but equity is placed at the center of the reports mandate. The
strategic plan does not conceptualize health technology in its broadest sense, but rather
it refers to specific applications of technology and ICT.

 Cambodia-WHO Country Cooperation Strategy 2016-202063
The purpose of this country cooperation strategy (CCS) was to provide a medium-term
strategic vision support to Cambodia by the WHO, in support of the kingdom’s national
health policies, strategies, and plans. Specifically, the strategy was drafted in parallel to
the above discussed Third Health Strategic Plan 2016-2020. The report mentions the
supporting roles of the e-2030 Agenda for Sustainable Development and the United
Nations Development Assistance Framework 2016–2018 for Cambodia. The vision and
mission of CCS were as follows:
• Vision: Attainment by all Cambodian people of the highest possible level of health;
• Mission: Provide leadership to support the Cambodian government and people in
response to their health needs.
Strategic priority 2 is of particular interest to health technology since it is for the purpose
of ‘advancing universal health coverage’ (UHC). HT is noted to be of crucial importance
by the WHO in advancing UHC globally. Page 10 of the strategy provides an interesting
63
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Strategy 2016–2020. [online] WHO Regional Office for the Western Pacific. Available at:
https://apps.who.int/iris/handle/10665/246102?mode=simple
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linkage diagram illustrating the strategic priority alignment between the CCS, HSP3, and
SDGs.
Summary
There is no mention of technology in any sense in this document. Instead, there is a
commitment to advancing UHC. Given the WHOs own acknowledgment of technologies'
role in UHC implementation, its strategic development is highly likely to have considered
this space.

 Cambodia’s Science, Technology & Innovation Roadmap 203064
The roadmap was drafted in 2021 to provide the direction for implementing the National
Science, Technology, & Innovation (STI) Policy. It notes that innovation is pivotal in
addressing developmental issues, including access to drinking water, eradicating
neglected diseases, or reducing hunger. The STI Roadmap places the ‘health and
biomedical’ domain as one of five priority policy spaces and aims to be enhanced
through a five-fold strategy of governance, education, research, collaboration, and
ecosystem. This approach acknowledges that innovation is co-produced by networks of
actors and takes place in specific contexts and proposes that promoting innovation
requires a systemic approach.
The document makes several recommendations for the next steps in relation to the ‘Five
Pillars of the STI Roadmap 2030’. Each set of recommendations is rooted in one of these
pillars and has been summarized as follows.
1. Improving governance
As defined in the Rectangular Strategy and Vision 2050, MISTI is the lead coordinator of
the National STI Policy, and along with the National Council of Science, Technology, &

64
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Innovation (NCSTI), they set STI policy direction. This includes governance on budget and
focus on socioeconomic development. The STI Roadmap proposes 3 actions and
instruments to meet set targets:
• Clarifying the roles of all stakeholders in implementing the National STI Policy;
• Strengthening awareness and capacities of the government to implement the
National STI Policy;
• Monitoring and evaluating the implementation of the roadmap to design evidencebased policies.
2. Building human capital
There are several specific targets to promote scientific culture, increase STEM
knowledge transmission, and measure progress (see page 10 for the list). The STI
Roadmap proposes 4 actions and instruments to meet set targets:
• Enhancing the scientific culture in the society;
• Enhancing technology readiness of youth at primary and secondary schools;
• Increasing the attractiveness of STEM curriculum and the number of STEM
graduates in the higher education system;
• Strengthening the quality of teaching and collaboration with the private sector at
TVET institutions.
3. Strengthening research capacities
The STI Roadmap proposes 3 actions and instruments to meet the targets outlined
around research capacity (see page 15 for the list):
• Setting a national research agenda;
• Providing competitive R&D funding for applied and basic research;
• Enabling the research ecosystem and providing the right incentives to conduct
research.
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4. Increasing collaboration & networking between stakeholders and the National
Innovation System:
The STI Roadmap proposes three actions and instruments to meet the targets outlined
around research capacity (refer to pages 19 & 20 for the list):
• Making universities and research institutions more open to the private sector;
• Rolling out incubation and acceleration facilities across provinces to support startups and SMEs to scale-up;
• Piloting technology & innovation and clusters to generate knowledge transfers
between large firms, SMEs and higher education or research institutions.
5. Increasing collaboration & networking between stakeholders and the National
Innovation System
The STI Roadmap proposes 3 actions and instruments to meet the targets outlined
around research capacity (refer to pages 19 and 20 for the list):
• Making universities and research institutions more open to the private sector;
• Rolling out incubation & acceleration facilities across provinces to support startups and SMEs to scale-up;
• Piloting technology & innovation and clusters to generate knowledge transfers
between large firms, SMEs and higher education or research institutions.
6. Fostering an enabling ecosystem:
The STI Roadmap proposes 3 actions and instruments to meet the targets outlined
around research capacity (refer to pages 24 & 25 for the list):
• Enhancing innovation capacities of SMEs;
• Increasing availability and access to innovation financing for SMEs;
• Attracting and incentivizing FDI to invest in STI and collaborate with local SMEs.
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Summary
The NIS Roadmap provides a fundamental opportunity for health technology
stakeholders to align strategic goals within a holistic framework of national
development. The driving pillars of the roadmap are each pertinent to the landscape
that HT can be developed within or from process to procedure and practice.

 Rectangular Strategy Phase IV65
The Rectangular Strategy is conceptualized as a top-notch socioeconomic development
agenda for Cambodia and has entered its fourth phase as of 2018. This phase is seen as
crucial in delivering Cambodia to upper-middle income status as the kingdom
experiences a ‘new transformation’.
Regarding health care, its quality is noted as a challenge facing the kingdom ‘in spite of
remarkable improvements in public services’. Rectangle 1 goes on to highlight the focus
on human resources development, improved quality of technology, and improved
healthcare services. Each of these features has implications for the financing, approval,
and use of health technologies to meet these ends.
Specific health-related recommendations that are relevant to health technology are as
follows (refer to page 24 of the strategy document):
• Further implementing and updating ‘Health Strategic Plan 2016-2020’ to enhance
the quality, effectiveness, and equity of health services;
• Pushing for UHC in the kingdom;
• Increasing investment in healthcare infrastructure and medical technology.
Summary
The Rectangular Strategy is the top-tier strategic document governing the aspirations of
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Royal Government of Cambodia, 2018. Rectangular Strategy for Growth, Employment, Equity and Efficiency: Building the
Foundation Toward Realizing the Cambodia Vision 2050. Phase IV. [online] Phnom Penh. Available at:
http://cnv.org.kh/wp-content/uploads/2012/10/Rectangular-Strategy-Phase-IV-of-the-Royal-Government-ofCambodia-of-the-Sixth-Legislature-of-the-National-Assembly-2018-2023.pdf

195

2021 K-Innovation Program with Cambodia

growth and development in the kingdom. Its specific identification of the required roles
of health technology (and HT relevant objectives) helps to solidify its importance.
This strategy should be considered a motivation for the Health Strategic Plans, so that it
helps identify key pathways and objectives to be incorporated.

 IDPoor System66
As noted on the IDPoor database, ‘The IDPoor Programme, established in 2006 within
the Ministry of Planning, is part of the Royal Government of Cambodia’s ongoing efforts
to reduce poverty and support socioeconomic development throughout the country’. It
supports in the government identification of vulnerable populations in need of pro-poor
policy measures. The program provides updated information on such population
segments to government and NGO operations, so that they may receive assistance.
Summary
An IDPoor system helps policy-makers and stakeholders to effectively direct health
technology interventions within the correct target groups. In addition, vulnerable
populations can be surveyed to identify specific development needs.

 Sustainable Development Goal 367
The Sustainable Development Goals (SDGs) are a universal call to action to end poverty,
protect the planet, and ensure that all people enjoy peace and prosperity. Cambodia has
its own set of SDGs, the Cambodian SGDs 68 (CSGGs). These are the nationalized
framework for Cambodia based on Global SDGs. In both cases, SGG3 is of particular
relevance, since it is specifically related to health: Ensure and promote healthy lives and
well-being for all ages. Beyond the targets that the goal establishes, the strategy calls

66
67

68
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Idpoor.gov.kh. 2021. IDPoor. [online] Available at: https://www.idpoor.gov.kh/
Sdgs.un.org. 2021. Goal 3 | Department of Economic and Social Affairs. [online] Available at: https://sdgs.un.
org/goals/goal3
Csdgs.org. 2021. Home - Cambodia Sustainable Development Goals. [online] Available at: https://csdgs.org/en/

Chapter 4. STI Roadmap of Cambodia

for universal access to health technologies.
Summary
The SDGs provide a necessary criterion for evaluation that can be contextualized
nationally and compared globally. This is of crucial importance when considering
investment and adoption of health technologies in addressing the specific national
requirements (as well as best practice exchange and lessons learned).

 A67/33 Health Intervention and Technology in Support of UHC69
The 67th World Health Assembly saw the approval of resolution WHA67.33 concerning
the importance of health intervention and technology assessment in support of
universal health coverage (UHC). It notes that a major challenge for health systems and
for achieving universal health coverage is the pursuit of equity, quality of care, and
efficiency. In particular, and in pursuit, there is an issue in evaluating available health
technologies and strategies. Health technology assessments are thus advocated for the
systematic evaluation of properties, effects or impacts of health technologies and
interventions.
Summary
The importance of resolution A67/33 is in its acknowledgement of the importance of
health technology in achieving UHC, whereby UHC is the ambition of the RGC (and its
development partners) as noted in the SDGs, CSDGs, HSP, Rectangular Strategy, etc.

 The Kingdom of Cambodia Health System Review70
The Health Systems in Transition (HiT) profiles are country-based reports that provide a
detailed description of the health system and reform and policy initiatives in progress or
under development in a specific country. The report provided an overview of the

69 World

Health Organization, 2014. A67/33 Health Intervention and Technology Assessment in Support of Universal Health
Coverage. [online] Available at: https://apps.who.int/gb/ebwha/pdf_files/WHA67/A67_33-en.pdf

70 Asia

Pacific Observatory on Health Systems and Policies, 2015. The Kingdom of Cambodia Health System Review. Health
Systems in Transition Vol. 5, No. 2. [online] World Health Organization. Available at: https://apps.
who.int/iris/handle/10665/208213
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information technology side of health technology, citing that, “The use of information
and communications technology (ICT) and other infrastructure and technologies
remains limited but has strengthened in recent years with technical and financial
support from international agencies.” Particularly noteworthy in this review is the
identification that even in cases where medical technology is of quality, there remains
an associated shortfall with the quality of clinician skills.
Summary
While this report is one of the older documents in this summary, the acknowledgement
of technical capacity gaps is still very relevant today. It is a good review for comparison
and goal setting.
In addition to the current technologies being deployed in Cambodia there are also trends
in health care and health technologies that should be considered. These include the
move to the One Health approach for public, environmental, and veterinary health and
disease outbreaks; trends in new technologies that can be adopted into low resource
settings; and disruptive technologies.

3.5.2

One Health

As outlined by the WHO 71 , One Health (OH) is an approach to designing and
implementing programs, policies, legislation, and research in which multiple sectors
communicate and work together in the pursuit of better public health outcomes. Noting
the broad classification of OH, there are areas of work in which an OH approach is
particularly relevant including: food safety, the control of zoonoses, and combating
antibiotic resistance. The motivation of an OH approach is rooted in the recognition of
the interconnection between people, animals, plants, and their shared habitats. While
the recognition of interplay and interrelation in our shared habitat is not new, many
factors have changed the interactions in our shared environment in recent years.72 In
71
72
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particular, human populations are growing and expanding into new geographical areas,
changing climate conditions & land use, and an increase in the movement of people,
animals, and animal products across borders. Such factors have contributed to the
spread of existing and new zoonotic disease such as rabies, Ebola and COVID-19.

Building Vision and Goals
3.6.1

Vision

The Cambodian Health Technology Roadmap vision is for ‘increasing the health and wellbeing of Cambodians through research and development, innovation and technologies’.
This is underpinned by the four pillars of technology, One Health, governance, and
research. The conception is rooted in the acknowledgement that for an integrated One
Health approach to be successful there must be an inclusive, multi-disciplinary, and
participatory governance and policy approach towards ensuring that the system is
robust and responsive to the dynamic health care industry in the kingdom. By the same
token, there must be a quality research environment to support evidence-informed
policy with the appropriate applied technology interventions. Each pillar of the vision is
discussed as follows below.

[Figure 4-29] 3-Pillar Health Technology Roadmap Vision

One Health

Policy and
Governance

Research and
Knowledge
Mangement
Capacity
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3.6.1.1 An Integrated One Health Approach.
Firstly, the Health Technology Roadmap envisions an integrated, nationwide One Health
approach that aligns the interrelated and individual health objectives covering human,
environmental, and animal health.
As outlined by the WHO 73 One Health (OH) is an approach to designing and
implementing programs, policies, legislation, and research in which multiple sectors
communicate and work together in the pursuit of better public health outcomes. Noting
the broad classification of OH, there are areas of work in which an OH approach is
particularly relevant including: food safety, the control of zoonoses, and combatting
antibiotic resistance. The motivation of an OH approach is rooted in the recognition of
the interconnection between people, animals, plants, and their shared habitat. While
the recognition of interplay and interrelation in our shared habitat is not new, many
factors have changed the interactions in our shared environment in recent years74. In
particular, human populations are growing and expanding into new geographical areas,
changing climate conditions & land use, and an increase in the movement of people,
animals, and animal products across borders. Such factors have contributed to the
spread of existing and new zoonotic disease, such as rabies and Ebola.
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WHO, 2021. One Health. [online] Who.int. Available at: https://www.who.int/news-room/q-a-detail/one-health
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Cdc.gov. 2021. One Health Basics | One Health | CDC. [online] Available at:
https://www.cdc.gov/onehealth/basics/index.html
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[Figure 4-30] One Health Approach

3.6.1.2 Multidisciplinary Policy & Governance for Health Technology.
The successful planning, adoption, and execution of health technology intervention,
policy, and governance requires collaboration and knowledge sharing between
stakeholders from a diverse and inclusive background. This pillar is crucial with regard
to the ensuring that health technology adoption is working in line with national policies
and strategies such that interventions are complimentary to addressing priority
development needs. By the same token, civil group and research institute actors must
be consulted in order to ensure that a transparent process that minimizes oversight in
planning and execution. At the forefront of the collaboration, in many ways, is the role
of the private sector in brining technologies to market. As a collective, the government,
research institutions, civil groups, and the private sector require a collaborative process
for the purpose of defining and executing a health technology roadmap that ensures
maximum effective intervention impact around developmental, personal, and economic
lines.
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3.6.1.3 Strengthened Research & Knowledge Sharing Capacity.
Health technology prioritization requires an enhanced local decision-making context (as
outlined in Vision 2). However, in order for this to be the case there must exist a robust
technical research landscape. This vision outlines the collaboration between
stakeholders in this space – including hospitals, universities, the private sector, and the
ministry of health – to develop a robust research culture in the kingdom, alongside
industry leading knowledge management processes.
To care for patients effectively, healthcare providers and staff must be able to share not
only clinical knowledge, but also knowledge around organizational processes and
procedures and current drug and treatment information. Given that healthcare is a
knowledge-driven industry, a healthcare knowledge management system is crucial in
creating a more efficient flow of information between all your providers and staff, which
can ultimately lead to increased efficiency and productivity.
In the context of health technology, a robust knowledge management system is expected
to deliver enhanced and effective decision-making with regard to health technology
adoption and implementation. This is in addition to supporting a perpetual learning
environment that promotes collaboration and knowledge exchange.

3.6.2

Goals

Following the outline of the Health Technology Roadmap’s vision, it is important to map
the goals and objectives that are considered crucial to achieving the vision. In total there
are nine reinforcing goals, and each will be described in detail as follows.

3.6.2.1 Applied Research and Capacity Building
The purpose of supporting research ecosystems is for innovation (research &
development) in technologies; monitoring and evaluating the impact on individuals/
population health (physical, social, & cultural); increase efficiency and effectiveness of
products & services; support evidence-based medicine/ public health & policymaking;
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knowledge sharing & dissemination, and supporting the development and capacity of
researchers and research institutions.

3.6.2.2 Integrated Knowledge Management Interface
The purpose of the knowledge management process is threefold: [1] To share
perspectives, ideas, experience, and information; [2] to ensure that these features are
available in the right place at the right time to enable informed decisions; and [3] to
improve efficiency by reducing the need to rediscover knowledge.
Regarding health technology, health care is a knowledge-driven process, and thus
knowledge management and corresponding tools play a vital role in facilitating
knowledge flow through its life cycle (Hongsermeier et al., 2011 75 ). Information
technology (IT) provides the technical foundation that facilitates implementing the
knowledge management system. The table below provides a list of IT functionalities that
support the key functions that put knowledge management into practice.

75

Hongsermeier T, Maviglia S, Tsurikova L, Bogaty D, Rocha RA, Goldberg H, et al., editors. A Legal Framework to Enable
Sharing of Clinical Decision Support Knowledge and Services Across Institutional Boundaries. AMIA Annual Symposium
Proceedings. American Medical Informatics Association; 2011.

203

2021 K-Innovation Program with Cambodia

Function
Communication

Technology
Internet, wireless networks, cell phones, computers, software,
middleware, videoconferencing, social networking, media
application & services.
Coordination Pyramid (Sarma, 2019)76

Coordination

Group process support
Storage and retrieval

Hardware, software, applications, databases, communication, and
internet.
Cloud computing, database management, information retrieval,
hypertext.

Presentation

Presentation software

Numerical computation
Location, filtering
Symbolic processing &
reasoning

Statistical analysis packages, computational algorithms
AI, GPS, intelligent agents
AI, expert systems.

3.6.2.3 Human Resources Upskilling
Proper management of human resources is critical in providing a high quality of health
care. Pertaining to health care, human resources can be defined as the various clinical
and non-clinical staff responsible for public and individual health intervention (WHO,
2000)77. Arguably as the most important of the health system inputs, the performance
76

Sarma A. (2019) Coordination Technologies. In: Cha S., Taylor R., Kang K. (eds) Handbook of Software Engineering. Springer,
Cham. https://doi.org/10.1007/978-3-030-00262-6_10

77

World Health Organization: World Health Report 2000. Health Systems: Improving Performance. Geneva. 2000,
[http://www.who.int.proxy.lib.uwo.ca:2048/whr/2000/en/whr00_ch4_en.pdf]
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and benefits the system can deliver depend largely upon the knowledge, skills, and
motivation of those individuals responsible for delivering health services. The context in
Cambodia is no different. In particular, an upskilling in health technologies towards an
integrated One Health approach will require human resources in the health sector to
keep pace.
Beyond educational upskilling for digital technologies required, there will be a need to
adopt a suitable human resource information system (HRIS) to address potential suture
issues in healthcare management. This will be crucial for record-keeping, compliance,
efficiency, and sectoral strategy.

3.6.2.4 Sustained Investment
Strategic investments in health not only deliver better health services and improve wellbeing for more people, but also bolster economies, create jobs, and enhance personal
productivity. Accordingly, investing in health is a vital economic and societal catalyst. It
will be necessary for upgrading and nationally adopting health technologies for human
resources upskilling and for ultimately delivering an enhanced and robust health
technology ecosystem. Figure 4-31 below captures nine value-pools78 for investment in
contemporary health technologies that will be relevant for the kingdom.

78

Cohen et al. (2020)
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[Figure 4-31] Healthcare Value Pools
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3.6.2.5 Digital Health Infrastructure
Digital health is uniquely positioned to enhance the way we detect and manage
infectious diseases. There are five features of digital health infrastructure that are
targeted for enhancement. Table 4-9 in turn represents each item as follows.
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Feature

Overview

The WHO defines public health surveillance as, the continuous, systematic
collection, analysis, and interpretation of health-related data needed for the
planning, implementation, and evaluation of public health practice79.
Surveillance Advancements in information technology and information sharing is giving rise
to a new field known as infodemiology, defined as the science of distribution
and determinants of information in an electronic medium, i.e. the internet, with
the aim to inform public health & policy80.
In the current context of COVID-19, screening is particularly salient. Technology
use has the potential to screen travellers based on symptoms and travel history.
Screening For example, Taiwan integrated its national health insurance database with its
immigration and customs database to create a ‘big data’ resource for
analytics81.
Online tools can be used to prioritize the treatment of patients based on the
Triage
severity of their condition. This is of particular importance in Cambodia where
transport networks and resources are often a hindrance in the rural context.
Following digital triage, patients could benefit from an at-home diagnostic
Diagnosis service. For example, like over-the-counter genetic or urinary tract infection
tests, patients could receive a test kit thru mail or courier delivery.
A patient’s measurements can be directly transmitted to healthcare providers
or other monitoring entities using remote monitoring technology. Remote
Monitoring
monitoring technologies can connect wirelessly to networks via Bluetooth,
WiFi, or cellular connection.

3.6.2.6 Self-Health Management and Personalized Care
Where a health sector is growing with limited or restricted resources, there is a growing
understanding of the importance that technology can play in illness self-management.
Advances in technology have made it possible for many standard diagnostic and health
monitoring procedures, traditionally carried out by qualified personnel within medical
facilities, to be reliably undertaken by patients or caregivers in their own homes with a

79

Public Health Surveillance World Health Organization. Published 2020. Available
online: https://www.who.int/topics/public_health_surveillance/en/
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Eysenbach G. Infodemiology and Infoveillance. Am. J. Prev. Med. 2011;40:S154–S158.
doi: 10.1016/j.amepre.2011.02.006.
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Wang C., Ng C., Brook R. Response to COVID-19 in Taiwan. JAMA. 2020 doi: 10.1001/jama.2020.3151
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minimum of basic training. There has also been a dramatic increase in the number and
diversity of both sources of information on health-related issues and possibilities for
sharing information and experiences over ICT-based social networks. At the medical and
consumer levels, both medical devices and wearables have the potential to be
repurposed to detect emerging patterns that are indicative of disease outbreaks. For
example, Fitbit devices have been used to inform timely and accurate models of
population-level influenza trends82. Additionally, smart thermometers have provided a
novel source of information for influenza surveillance and forecasting83.

3.6.2.7 Digital Electronic Medical Records
In order to support the effective and precise data management of personal health files,
it will be crucial for Cambodia to develop a central digital medical records system. A
digital health record (DHR) is a digital version of a patient’s paper chart. DHRs are realtime, patient-specific records that make information available instantly and securely to
authorized users. While a DHR does contain the medical and treatment histories of
patients, it is built to go beyond standard clinical data collected in a provider’s office and
can embrace a broader view of a patient’s care.

3.6.2.8 Personal Data Protection Laws.
Data protection regulations ensure the security of individuals' personal data and
regulate the collection, usage, transfer, and disclosure of the said data. In the
development of an integrated One Health approach, there will be a need for enhanced
data protection laws in the kingdom.
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Radin J., Wineinger N., Topol E., Steinhubl S. Harnessing Wearable Device Data to Improve State-Level Real-Time
Surveillance of Influenza-like Illness in the USA: A Population-based Study. Lancet Digital Health. 2020;2:e85–e93. doi:
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Miller A., Singh I., Koehler E., Polgreen P. A Smartphone-Driven Thermometer Application for Real-Time Population- and
Individual-Level Influenza Surveillance. Clin. Infect. Dis. 2018;67:388–397. doi: 10.1093/cid/ciy073.
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3.6.2.9 Effective Policymaking Channels
The first step in sound policymaking is properly identifying a problem and designing the
right responses to address it. The identification of policy challenges and their
incorporation into the public agenda are influenced by multiple factors, including:
• The capacity of representative institutions to articulate the challenge;
• The role of the media in translating and communicating the challenge in ways that
resonate with citizens;
• The availability of robust data and evidence to enable the government to confirm
that the issue is real and that it is up to the government to address it;
• Effective stakeholder-engagement capacity that enables the government to launch
and sustain dialogue with relevant civil group actors and with citizens on the issue
and how to address it successfully.
• The capacity of the government to anticipate challenges through, for example,
strategic foresight, horizon scanning, and debates on alternative futures, including
with civic groups.
These steps and channels need to be formalized to ensure a well-developed governance
structure that supports the contextually appropriate adoption of health technologies
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Environment Analysis (STEEP & SWOT)
3.7.1

STEEP

3.7.2

Trends/ Drivers SWOT

There are three major features that have been considered in the development of the
Health Technology Roadmap as follows: One Health, health technology trends; and the
national context. Each is reinforcing to the overall vision and contextualization of the
pathways forward. Each has undergone a SWOT analysis that will be outlined below.
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SWOT
One Health
Strengths

Weaknesses

- One Health provides an integrated approach
to identifying, monitoring, treating, and
resolving healthcare events.
- Vaccination programs benefit from the
sectoral collaboration under One Health.
- Cambodia has an existing mechanism of
coordination between animal & human
health.

- Currently there is a lack of coordination on
environmental health
- Lack of investment (i.e. government
support)
- Limitations around qualified human
resources (particularly veterinary
epidemiology)
- Weak coordination among the three sectors
(environment, human, animal).
- One Health has not been set as a national
priority.

Opportunities

Threats

- Development of a One Health surveillance
system using mobile apps
- Funding and program: SEAOHUN,
Cambohun (University network)
- Government underlines the importance of
One Health (STI ecosystem report, General
Directorate of Animal Health & Production)
- Raising awareness of the One Health
approach with the public
- Mhealth applications to support One Health
adoption

- No minimum standard for quality checks on
animal/ animal meat (cross border)
- No compensation to farmers for zoonotic
outbreaks
- Lack of technical/ financial support in a
timely manner
- Climate change, air pollution, water
pollution, and soil pollution
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SWOT
Technological Trends & Disruptive Health Technologies84
Strengths

Weaknesses

- Unifying patients’ data

- Access to internet at the country level

- Facilitate data history tracking for more
accurate health management

- Weak infrastructure

- Minimum administrative time

- Human resource; lack of knowledge

- Investment; start-ups; entrepreneurship

- Less expenses and less doctor consultation
time.
- Data analysis for public health measure;
disease trend
Opportunities

Threats

- Digital infrastructure in health system

- System crash and loss of all data

- Policy for the implementation of personal
medicine

- Cybersecurity

- Health insurance & universal healthcare
system

- Rejection by users

- Personal data exploitation

- Education on digital health literacy

84
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SWOT
National Context
Strengths
- Rectangular Policy– with an emphasis on
health and wellbeing
- Integrated framework for technology
roadmap to improve the health,
education, & agriculture domains
- Health Strategic Plan 2016-2020 (20212026 in progress)
- PPP engagement
- International engagement

Weaknesses
- Insufficient funding support for innovation,
entrepreneurship
- Lack of digital health infrastructure &
technology adoption
- Lack of policies to develop skills and reskill
people
- Lack of joint implementation & teamwork
- Lack of support for research, researchinformed education, quality of data, privacy,
ethical issues

Opportunities

Threats

- Funding support – Start-ups, innovation &
research (Khmer Enterprise)
- Large young populations (about 60%)
- Health-related universities for skills
development
- NGO collaborative supports
- Commitment to STI support
(Government)

- Lack of investment for health innovation
- Lack of skill, reskilling & joint
implementation policy
- Lack of digital health application
development companies
- Limited quality research & geo-politics issues
- Insufficient laws and policies for data
protection & ethical issues

Strategic Products/ Services
3.8.1

Technology (Product/ Services) Candidates

Innovations in digital health, including mobile health apps, telemedicine, cloud
computing, robotics, 3D printing, and wearable sensors bring new approaches to
managing health conditions and providing health services. These technologies are
reshaping the relationship between patients, healthcare providers, and the health
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system. As healthcare systems face global challenges, digital technology has the
potential to transform medicine and the health industry in a sustainable way.
There are several technology products that are considered as candidates for adoption.

 Cloud Computing
• Cloud computing in health care refers to a process of using remote servers accessed
via the internet to store, manage, and process healthcare-related data. This
technology enables healthcare organizations to deal with electronic medical
records, patient web portals, mobile apps, and big data analytics while avoiding the
additional costs of preserving physical servers.

 Artificial Intelligence
• AI has become increasing prominent in the delivery of healthcare. Mobile health
benefits immensely from this technology as AI algorithms, sensor technology, and
advanced data techniques transform mobile devices into full-fledged healthmanagement platforms.
• AI is being used to analyze large quantities of patient data and increase the
accuracy of disease detection. AI can enhance disease surveillance, and can
improve the productivity of healthcare professionals and augment their knowledge
and abilities to make better decisions.

 Blockchain
• Blockchain-based systems have the potential to reduce or eliminate the friction
and costs of current intermediaries. At its core, blockchain is a distributed system
recording and storing transaction records. Blockchain is a shared, immutable
record of peer-to-peer transactions built from linked transaction blocks and stored
in a digital ledger. Blockchain relies on established cryptographic techniques to
allow each participant in a network to interact without prerequisite credibility
between the parties.
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 Connected Devices and Wearables
• Wearable technology in health care includes electronic devices that consumers can
wear, i.e. Fitbits and smartwatches, and are designed to collect the data on users'
health and exercise routines. These devices can even send a user's health
information to a doctor or other healthcare professional in real time.

 Advanced Telemedicine
• Telemedicine allows patients to communicate with a healthcare provider using
technology as opposed to physically visiting a doctor's office or hospital. With
telemedicine, you can discuss symptoms, medical issues, and more with a
healthcare provider in real time using video, web portals, and email.

 Machine Learning
• Machine learning techniques have been used in health care to improve patient
outcomes. These techniques provide promising applications as well as significant
challenges. The three principal areas of machine learning include medical imaging,
natural language processing of medical documents, and genetic information.

 Robotics
• Robots in the medical field are transforming how surgeries are performed,
streamlining supply delivery and disinfection, and freeing up time for providers to
engage with patients. Intel, Inc. offers a diverse portfolio of technology for
developing health robotics, including surgical-assistance robots, and modular,
service, social, mobile, & autonomous robots.

 Augmented Reality and Virtual Reality
• Augmented reality (AR) technology involves modifying or enhancing the real-world
environment in real time using computer-generated information such as text,
images, or sounds that could be helpful or informative to clinicians or patients. In
virtual reality (VR), users (typically patients) don a headset to enter computergenerated worlds and experiences designed to immerse, engage, or unwind. AR
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and VR can alter how healthcare providers are trained and how patients are
diagnosed and treated in fields ranging from pain medicine to physiotherapy to
ophthalmology.

 3D Printing
• 3D printing is used for the development of new surgical cutting and drill guides,
prosthetics, as well as the creation of patient-specific replicas of bones, organs, and
blood vessels. Recent 3D printing advances in health care have led to lighter,
stronger, and safer products, reduced lead times and lower costs.

 Medical Sensors
• Sensors are used in electronics medical and non-medical equipment and convert
various forms of vital signs into electrical signals. Sensors can be used for lifesupporting implants, preventive measures, long-term monitoring of those with
disabilities or ill patients.

 Digital Therapeutics
• Digital therapeutics (DTx) deliver medical interventions directly to patients using
evidence-based, clinically evaluated software to treat, manage, and prevent a
broad spectrum of diseases and disorders.

Prioritization of Product Services
Prioritization is determined using a scaling from 1 to 5. The scaling is as follows:
• 1 = Not at all important / 2 = Slightly important / 3 = Moderately important / 4 =
Very important /
• 5 = Extremely important. Each product/ service was ranked by 13 expert members
(researchers, industry, policy-makers) during the workshop.
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Criteria
Technology

Feasibility
Strategic
importance

Short term
2024

Middle term Long term
2027
2030

Advanced telemedicine

5

4

5

5

Connected devices & wearables

5

4

5

5

Digital electronic medical records

5

4

5

5

Personal healthcare applications

4

3

4

4

Centralized command centers

4

3

4

4

Laboratory & diagnostic care

4

3

4

4

Pharmaceutical care

4

3

4

4

The prioritization scaling was finalized during the report write-up process. It was
informed by the Health Technology Roadmap visioning a workshop with feedback and
insights from the thirteen-person committee. It is consensus-built and reflects the
importance of technologies required for meeting the roadmap’s visions and goals.

 Key Technology
The table below provides a detailed overview that brings together this roadmap’s vision,
objectives, strategic products, and supporting technologies.
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Charting Macro- /Technology Roadmap
3.10.1 Conclusion and Recommendations
 Conclusion
The health technology roadmapping process offers a way forward to integrate
technologies and health to benefit individual, communities, and the Royal Government
of Cambodia. This process has identified the key products, services, technologies, and
strategies needed to implement a plan that is altogether practical and open to the future
potential and rapid ongoing development of technology.

 Recommendations
Following the health technology roadmapping process, there are three key
recommendations to be made. Each recommendation considers the visions and goals
with regard to Cambodia’s current development status, resources, and stated growth
trajectory. As an overriding recommendation, it will be crucial to design and implement
an effective monitoring and evaluation system for tracking the life cycle of this roadmap.
This is particularly crucial for identifying new critical channels and new health
technologies in this dynamic sector. Cambodia may not wish to develop this system in
silo but rather collaborate with regional and supra-national partners to adopt best
practices and augment for contextual suitability, if necessary. The recommendations are
as follows:
• Cambodia needs to invest in building its human resources. For the Health
Technology Roadmap to be successful there needs to be human personnel
available to support the adoption, application, and evaluation of the technologies
identified and prioritized. Medical professionals will be crucial to successful
adoption from a clinical sense, while policy and governance professionals will
require an enhanced knowledge of the One Health system.
• Clear financing channels. It is important that a financing plan is developed
alongside roles and responsibility for the stakeholders involved in the execution of
the Health Technology Roadmap. Priorities need to be set in terms of health
219

2021 K-Innovation Program with Cambodia

outcomes and targets, so that the cost of health technologies can be estimated
accordingly.
• Development of medical infrastructure. In order to support the process of
development in the health sector as aided by health technology, there must be
investment in the physical infrastructure. This will support the ability to undertake
higher quality research due to the availability of better data.
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Appendix B
Examples of Global Trends in Health Technologies
 Health Information Systems
Singapore85: In 2014, the integrated health information system (IHIS) (under the Ministry
of Health) launched Healthcare Cloud (H-Cloud). Then, in 2016 the Ministry of Health
(MOH) launched a web portal, Healthhub, a one-stop-shop and mobile app, allowing its
citizens to access a wide range of health content and services. To promote this app, MOH
initiated a reward system that would give points to those who shared articles and events
through the web portal.
Smart health video consultation is another innovation implemented to enable patients
to consult their doctors online by using any computer or smartphone with end-to-end
encryption to ensure the security of each video consultation session. Another example
of innovation is DigiMC, a platform that enables sharing digital certificates between
doctors, employees, and employers.
The adoption of cloud computing in Singapore has empowered its citizens to take
greater ownership of their health and wellness through the online access to
personalized health records, better health literacy, and healthy lifestyle practice.
Moreover, it also allows its citizens to access and share their personalized health records
with family members and healthcare providers.
However, adopting cloud computing requires high cost, well-developed digital
infrastructure, and high-skilled tech talents in human resources.
Japan 86 : Japan is one of the most advanced countries regarding healthcare access,
quantity, quality, and efficiency. Japan has adopted electronic medical record systems

85 Singapore
86
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(EMR) since the early 2000s. However, many hospitals found that EMR adoption was
expensive, despite some initial funding from the government for setting up IT systems.
Since then, more hospitals have started adopting this system. In 2016, the government
adopted cloud computing and development of the PeOPLe platform. It is expected to be
operational by 2025 and will primarily collect personal medical information from
hospitals, pharmacies, and the local government to build a database of health
information. Japan aims to build on its rich national database to develop innovative
public healthcare solutions using emerging technologies, such as AI and the Internet of
things (IoT).
South Korea87: U-health, also known as ubiquitous health, is a unique innovation of the
Korean healthcare system. It includes monitoring patient health remotely through
wearable devices, such as Apple Watch, Samsung Galaxy Gear, and Fitbit. Those devices
generate large amounts of personal healthcare data, which allow healthcare
professionals to monitor patient health in real time. Moreover, South Korea has
developed a cloud-based centralized platform the hospitals could work on the Common
Data Module network. South Korea is also currently developing algorithms to filter blood
glucose levels for patients - this is expected to reduce physician times by 50 percent.
South Korea also aims to realize its healthcare system as an innovative ecosystem that
will become an engine for economic growth by using advanced technologies, including
AI. However, it requires a high technology infrastructure and the cost is high. It also
requires government policies and collaboration between relevant stakeholders,
especially public-private-academia.
Thailand 88 : Countries such as Thailand and Malaysia are currently increasing their
deployment of digital health, especially during the COVID-19 pandemic. Those countries
aim to improve their own healthcare system by enhancing effectiveness, efficiency,
accessibility, safety, and personalization. Under the Thailand 4.0 Policy, the government

87
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has launched various healthcare applications such as H4U (a personal health profile app),
Smart Health ID (patient administration cloud service), and Primary Case Cluster App
(Telehealth & Telemedicine). Developing the country's big data health information
platform requires three technical components of a big data infrastructure, national
information system of hospital networks, and network of health service applications.
However, these developments face many challenges, such as a preference for local
products, insufficient intellectual property rights protection, and complicated tax
exemption rules for foreign direct investments.
Kenya 89 : The success of the cloud-based healthcare system in Kenya is an excellent
example for low-income countries to adapt. Their success shows the rapidness in
adapting the cloud-based and cloud computing, cost-effectiveness by renting services
for the government (less than USD 500), and policymakers' support. Kenya's health
record system uses the District Health Information System (DHIS2), developed by the
University of Oslo. Health workers at health facilities (hospitals, health centers, &
dispensaries) record data in paper registers as their services. Data from these registers
are summarized and entered into pre-defined summary forms regularly (weekly,
monthly, & quarterly). These are then transported by road to the sub-county health
records offices, transformed into electronic format. However, there are some barriers
to adopting this system. It includes staff shortages, a lack of dedicated internet
connectivity to the data center, and lack of legal framework supporting health data
hosting out of the countries.
Global trends90 91: Many countries are using cloud-based and cloud computing for their
own healthcare systems. Many applications and policies can be found in each country.
An example is InnVentis for managing chronic inflammatory diseases used in Israel. This
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startup company uses big data and machine learning with the combination of highquality data filtered by advanced algorithms and disease management to provide
solutions for diagnostics, monitoring, and therapeutic decisions on major chronic
inflammatory diseases. Another example is MediChain, a British startup developed by
offering a decentralized platform for secure, fast, and transparent exchange and usage
of medical data between doctors, hospitals, laboratories, pharmacists, and health
insurers. The startup uses blockchain technology to store health records securely. In
recent years, mental illness has been among the highest of all diseases. To tackle this
problem, a Finnish startup called Modified provides cloud-based dynamic mental health
monitoring software. As a service platform, the software aids physicians in monitoring
patients in real time, helping patients get the proper treatment faster and more
efficiently.
There are also open-source platforms countries and hospitals can use to improve their
own healthcare systems. One example would be OpenMRS, which is a Java-based, webbased electronic medical record. It has been used in many countries around the world,
including Cambodia.

 Artificial Intelligence
Some countries are using IBM Watson for Oncology 92 to support decision-making by
providing evidence-based treatment options for oncologists. In the U.S., Mayo Clinic in
Rochester and Minnesota shows the success of using this technology to treat breast
cancer patients. However, there are some challenges because it also presents risks,
including threats to patient privacy, informed consent, and patient autonomy. For
example, IBM Watson for Oncology uses an AI algorithm to assess patients' medical
records and help physicians explore cancer treatment options for their patients. It has
been criticized for reportedly giving ‘unsafe and incorrect’ recommendations for cancer
treatments.

92

Tupasela, A., & Di Nucci, E. (2020). Concordance as evidence in the Watson for Oncology decision-support system. AI &
SOCIETY, 35(4), 811-818
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 Telemedicine and mHealth
During the COVID-19 outbreak, Malaysia introduced telemedicine services to its
citizens

93

. Those services are DoctorOnCall, SpeedyDoc, and HomeGP, whose

introductions have improved the overall healthcare system, bridging the gap between
people, physicians, and healthcare systems. Moreover, more physicians can expand
their reach to remotely examine and diagnose more patients in a shorter period,
potentially minimizing the number of patients entering hospitals and medical facilities.
Cambodia has also introduced such kinds of services which are developed by the private
sector. ‘e-Health MyCLNQ’ is the first and largest one-stop-shop healthcare ecosystem
and telehealth consulting platform to provide vital access to healthcare services smarter,
quicker, and more affordably, while enabling healthcare providers to stay connected
with their patients anywhere, anytime faster, easily and securely94. However, it has been
seen that it is not wildly used among Cambodians. Barriers are costs, language, and
limited areas of use in Cambodia.
E-POCT, a smartphone-based point-of-care tool, has been successfully used in
healthcare services in Tanzania and Rwanda95. Thee-POCT guides health workers through
the entire consultation and recommends treatment based on clinical signs and point-ofcare test results. Apart from malaria rapid diagnostic tests, thee-POCT includes anemia,
low oxygen, bacterial infections, and low blood glucose. The Swiss Programme for
Research on the Global Issues for Development (r4d programme) funds this project.
Based on a pilot study conducted in 2021, it has shown some positive outcomes as
follows: (1) Integrated management of children with acute illnesses at the primary care
level is improved; (2) the national health information system for disease surveillance and
early epidemic detection is enhanced; (3) clinical algorithms are improved and
continuously adapted to geographical and seasonal variations using machine learning;
93

https://www.mida.gov.my/telemedicine-and-digital-health-a-new-normal-for-healthcare-providers/

94

https://findyournews.media/2021/06/01/singapore-and-cambodia-healthtech-startups-ssivix-lab-and-peth-yeoung-team-upto-offer-telehealthcare-in-cambodia-and-aim-to-expand-into-the-mekong-region-and-asia/

95

https://www.swisstph.ch/en/news/20172710-e-poct/
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(4) antibiotic drug pressure in the community is decreased; and (5) the environment for
sustainability of electronic clinical decision support algorithms and a framework for
larger-scale implementation facilitate support.

 Robotics
Intel, Inc. provides many robotic applications and supports research in discovering new
applications for AI and IoT technologies in the field of medical robotics.
At the beginning of the COVID-19 pandemic outbreak, two White Rhino vehicles
(autonomous vehicles) were brought to Wuhan, and its use not only helped avoid crossinfection but also reduced the workload of the hard-pressed medical staff96.
For developing nations, robotics helps to reduce the burdens in the healthcare system.
For example, vaccines are difficult to transport in Vanuatu since they need to be carried
at specific temperatures. Its geography is made up of more than 80 remote,
mountainous islands with a limited number of roads. As a result, almost 20 percent of
the country's children miss out on their essential childhood vaccines. Erromango uses a
drone to carry vaccines in Styrofoam boxes with ice packs for delivery to tackle this
problem 97 . A similar example can be found in Rwanda 98 . A drone delivery service by
Zipline is used to deliver blood to medical facilities through a mobile phone; it reduces
the time to procure blood from 4 hours to 15 minutes.

 AR and VR
Applications include99:

96

https://www.unido.org/stories/china-robot-delivery-vehicles-deployed-help-covid-19-emergency

97

https://www.unicef.org/press-releases/child-given-worlds-first-drone-delivered-vaccine-vanuatu-unicef

98

https://www.gavi.org/news/media-room/rwanda-launches-worlds-first-national-drone-delivery-service-powered-zipline

99

Uppot, R. N., Laguna, B., McCarthy, C. J., De Novi, G., Phelps, A., Siegel, E., & Courtier, J. (2019). Implementing Virtual and
Augmented Reality Tools for Radiology Education and Training, Communication, and Clinical Care. Radiology, 291(3), 570580.
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• VR head-mounted display (Completely immersed individuals in an environment)
• AR head-mounted display (overlays images onto the real world)
• Structure sensor (allows scanning a room)
• MERGE Cube (allows physically interacting with AR objects)
• Touch Surgery (A mobile application that displays only the key steps of various
medical procedures)
• Surgical theatre (uses DICOM imaging to create VR environment)
Examples include100 101:
• Mojo Lens - Commercial lens for low or impaired vision
• VR Distraction therapy - Pain, anxiety, and distress are often experienced by people
undergoing standard medical procedures. An assessment by Health Technology
Wales explored the potential of VR to deliver distraction therapy in these situations.
• VR for chronic pain is a VR headset that combines audio and video programs to
deliver cognitive behavioral therapy, mindfulness, relaxation, and other selfmanagement skills.
• SootheVR for general pain and anxiety management
• RelieVRx for opioid-sparing treatment for acute postoperative pain
• AnxietyRXtreatment for generalized anxiety

 3D Printing
3D printing is used to rapidly manufacture personalized tissue-engineered scaffolds,
repair tissue defects in situ with cells, and even directly print tissue and organs102.

100

https://www.mojo.vision/mojo-lens

101

https://www.healthtechnology.wales/wp-content/uploads/2020/05/EAR017-Virtual-reality-distraction-therapy.pdf

102

Yan, Q., Dong, H., Su, J., Han, J., Song, B., Wei, Q., & Shi, Y. (2018). A review of 3D printing technology for medical
applications. Engineering, 4(5), 729-742.
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• 3D printing has been widely used and popular in biomaterials, including blood
vessels, bones, heart valves, replicating human ears/ noses, synthetic skin, and
synthetic organs.
• 3D printing technology also played a significant role during the COVID-19 pandemic.
Urgent 3D production has saved lives for hospital personnel in terms of personal
protective equipment.
• 3D printing is also involved in surgical planning and education models. This
technology can help in medical research and outcomes of complex operations,
even particularly challenging cases. For example, researchers in China and the U.S.
have 3D printed models of cancerous tumours to aid the discovery of new anticancer drugs and better understand how tumours develop.
Current developments and research in this technology include:
• Research on manufacturing pathological organ models to aid preoperative
planning and surgical treatment analysis;
• Research on personalized manufacturing of permanent non-bioactive implants;
• Research on the fabrication of local bioactive and biodegradable scaffolds;
• Research on directly printing tissues and organs with complete life functions.

 Wearable Devices
Besides those marketed devices, many other companies have developed their
products103:

103

https://appliedvr.io/pipeline/
https://nightware.com/product/
https://www.medgadget.com/2020/03/respmeter-opioid-overdose-detector-wins-fda-breakthrough-devicestatus.html#:~:text=The%20biosensor%20is%20a%20chest,analyses%20them%20using%20proprietary%20algorithms
https://www.cadth.ca/sites/default/files/hs-eh/eh0079_smartphone-connected-ultrasound-devices.pdf
https://medcitynews.com/2020/06/startup-using-music-to-help-stroke-patients-walk-gets-breakthrough-designation/
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• Nightwear- Digital prevention for sleep disturbance, intervention for adults who
have nightmare disorders or nightmares associated with post-traumatic stress
syndrome.
• Respite- A chest-worn wireless sensor to detect when the wearer is facing opioidinduced respiratory depression (OIRD). This biosensor monitors and analyzes
respiration and, when it detects OIRD in the wearer, the device sends an alert to
first responders.
• Smartphone- Connected ultrasound devices are smaller, more compact, and less
expensive than conventional ultrasound devices.
• MedRhythms for stroke rehabilitation sensor- It uses music in conjunction with
sensors to help people living with the effects of stroke improve their walking deficit.
• Novii wireless patch system or wireless maternal & foetal monitoring- It can
measure heart rates of a singleton foetus and someone in labor, as well as the
activity of the uterus during labor.
• ClotChip portable blood-clotting sensor- A hand-held sensor measures bleeding
risk by a finger prick blood test in people at risk of excessive bleeding. The device
can provide rapid and point-of-care testing for people treated in an emergency or
trauma situations, people with haemophilia, or individuals using anticoagulants.
• Microscopic needle tests are used to deliver painless injections and may allow for
rapid blood testing without a finger-prick.

https://www.nice.org.uk/advice/mib228
https://www.medgadget.com/2020/03/clotchip-receives-fda-breakthrough-device-designation-for-real-time-coagulationtesting.html
https://www.weforum.org/reports/top-10-emerging-technologies-2020
https://neuroem.com/our-technology/
https://www.erchonia.com/products/new-fx-635-chronic-low-back-pain/
https://spiderwortbio.com/product/cellubridge/
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• MemorEM home-based therapy for Alzheimer's disease- It delivers transcranial
electromagnetic stimulation to the brain via a head cap equipped with eight
bioengineered emitters.
• Laser treatment for lower back pain- a system offering a non-invasive, laser-based
option for treating chronic lower back pain.
• CelluBridge spinal cord regeneration- It is a cellulose scaffold implant that
regenerates healthy spinal cord tissue to restore motor function.

 Sensors
Many applications in health care are currently using sensors. For example104:
• An automated system for evaluating health systems by using Arduino
microcontroller. This developing system uses various sensors to record the main
physiological parameters of the human body, i.e. body temperature, blood
pressure, respiratory rate, electrocardiogram (ECG), skin resistance, etc.;
• Measuring electrocardiogram signal by using an e-health sensor platform
connected to a Raspberry Pi;
• NA-NOSE (short for Nano Artificial Nose), the test works by spotting microscopic
changes in the body when cancer is present;
• Automated lung sound analysis through the LungPass platform by using a highly
affordable wireless Bluetooth.
ResAppDx - Instantly diagnose and manage respiratory disease using only a smartphone
104

Orha, I., & Oniga, S. (2013, October). Automated System for Evaluating Health Status. In 2013 IEEE 19th International
Symposium for Design and Technology in Electronic Packaging (SIITME) (pp. 219-222). IEEE.
Yakut, O., Solak, S., & Bolat, E. D. (2015, August). Implementation of a Web-based Wireless ECG Measuring and Recording
System. In 17th International Conference on Medical Physics and Medical Sciences, Istanbul (Vol. 9, No. 10, pp. 815-818).
Muhammad, G., Rahman, S. M. M., Alelaiwi, A., & Alamri, A. (2017). Smart Health Solution Integrating IoT and Cloud: A
Case Study of Voice Pathology Monitoring. IEEE Communications Magazine, 55(1), 69-73.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7386997/
https://innovationisrael.org.il/en/success-story/na-nose
https://www.beurer.com/web/gb/press/2019/191219_StartUp_LungPass_EN.php
https://digitalhealth.org.au/wp-content/uploads/2020/06/ResAppDx-EU-flyer.pdf
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through its built-in microphone to analyze signatures in coughing sound.

 Digital Therapeutic (DTx) and Digital Care
• Freespira is a breakthrough treatment for panic disorders, panic attacks, and PTSD
that normalizes CO2 and respiratory rates in a single 28-day treatment session,
resulting in significant reductions in symptoms, high remission rates, and
significantly lower total medical costs.
• MindMotion PRO is cleared by the U.S. Food & Drug Administration for use in poststroke patients, combining virtual reality, brain imaging, and gaming technologies
to retrain the brain to improve upper limb mobility. In acute post-stroke patients,
a clinical study has enrolled patients who engage in 20- to 30-min sessions as soon
as four days post-hospitalization without continuous supervision, while increasing
training intensity over time. All patients had a positive user experience using the
MindMotion PRO with 90% reporting improved movement capacity.
• The Pivot Breath Sensor, created by Carrot Inc., is a personal, interactive, FDAcleared, over-the-counter device that measures carbon monoxide (CO) in exhaled
breath. This toxin rapidly rises with cigarette consumption and then falls with
abstinence. This first-ever sensor enables users to immediately link their smoking
behavior to their CO values and track their progress in reducing or quitting smoking.
The sensor can be used regardless of a smartphone.
• Kaia Health is a digital therapeutics company that creates evidence-based
treatments for various disorders, including musculoskeletal conditions and COPD.
Kaia Health uses technology, including AI and computer vision, and works with
medical professionals to create an interdisciplinary digital approach. This
empowers and motivates individuals to control and self-manage their conditions
with effective, non-pharmacological, digital alternatives at low cost.
• Pillay is an online digital pharmacy that, in addition to preparing and delivering
prescriptions, connects patients to pharmacists, integrates data with electronic
medical records, and uses AI to send personalized reminders.
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• Babylon, Maple, and Tia Health are digital health applications and online services
that connect patients to licensed primary care physicians through video
consultations. Physicians can remotely obtain patients' medical histories, provide
referrals, order tests or imaging, and write prescriptions.
• Cloud DX and TytoHome are just two examples of emerging remote monitoring
devices that connect with a smartphone or use smartphone cameras to assess
various biophysical markers, including blood pressure, oxygen levels, temperature,
and heart rate. These devices may significantly facilitate follow-ups of remote
patients during post-surgery.

 Disruptive Technologies
Here are several examples of disruptive technologies in health105 as follows:
• MIT researchers leveraged a nanotube sensor to detect COVID in 5 minutes with a
fibre-optic sensor. A group of MIT scientists has developed new sensor technology
that may achieve the best of both worlds. In a study published today in Analytical
Chemistry, the sensors were shown to be an accurate and much faster alternative
to the current gold-standard PCR tests. This tech is predicted to be used with other
viruses and prevent future pandemics and infection.

105

https://www.fiercebiotech.com/medtech/mit-researchers-develop-nanotube-based-sensor-can-detect-covid-withinfive-minutes
https://www2.deloitte.com/content/dam/Deloitte/be/Documents/life-sciences-healthcare/The%20future%20of%20Health%20Care_ENG.pdf
https://crstodayeurope.com/articles/2010-jul/the-future-of-lasik-surgery/
https://www.futurevisual.com/blog/benefits-augmented-reality-healthcare/
https://medicalfuturist.com/10-promising-technologies-assisting-the-future-of-medicine-2
https://www.startus-insights.com/innovators-guide/top-10-healthcare-industry-trends-innovations-in-2021/
https://health.google/health-research/imaging-and-diagnostics/#dermatology
https://docboxmed.com/
https://www.stantonchase.com/the-internet-of-medical-things-and-positive-disruption-in-the-healthcare-sector/
https://www.pwc.com/gx/en/industries/tmt/5g/pwc-5g-in-healthcare.pdf
https://www.businessinsider.com/2-14-2021-big-tech-in-healthcare-report
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• Precision Medicine- A technology that looks at a patient's environment, lifestyle,
genetic makeup and then provides preventative measures/ treatments based on
this data.
• Nanomedicine– The implementation of nanotechnology whose operation depends
on atomic, molecular, or supramolecular scales.
• Internet of Medical Things or IoMT- The IoMT system caters to professionals who
need to manage data, such as records of different patients, inventory control,
monitoring, and various preventive measures to patients. For example, DocBox is
the new output management system of the Customs Administration and is
available to all registered users.
Google Health:
• Improving access to skin disease information through computer vision AI and image
search capabilities;
• The use of AI to help doctors address eye disease;
• The use of AI to improve lung cancer detection;
• The use of AI to improve breast cancer detection;
• The use of AI in imaging and diagnostic for cancer’s radiotherapy treatment;
• The use of machine learning to detect deficient coverage in colonoscopy screenings;
• The use of AI to identify the aggressiveness of prostate cancer;
• 5G connectivity- 5G will transform healthcare and the patient experience, entire
industries, and how we communicate with our friends and family. 5G is the next
generation of wireless and is particularly well-suited to inter-device
communication. 5G seems to be the next significant disruption in health care with
faster Internet speeds, lower latency, virtual networks, and a more substantial
number of connected devices. This new technology will improve telehealth, realtime remote monitoring, extensive data transferring, innovative sensors, etc.;
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• Amazon Healthcare- Amazon is setting up initiatives to transform pharmacy, the
healthcare supply chain, health insurance, and care delivery. Some of Amazon's top
healthcare solutions and platforms include Amazon Web Services, PillPack, Amazon
Care, Alexa, healthcare supply chain, and Haven.
• Microsoft Healthcare includes Microsoft Cloud for Healthcare, Healthcare NExT,
Microsoft Genomics, Medical Scribe, and Microsoft Health Bot.
• Apple Healthcare - Some of the top healthcare solutions and platforms offered by
Apple include Apple Watch, health records, and genetic testing.
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Chapter 4. ConclusionFigure 2: Province around Tonle sap
and the Mekong basin account for the bulk of
production. (USAID, 2019)
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1.

Outcomes and Expected Benefits

Outcomes and Expected Benefits
Cambodia has set the national vision of joining the ranks of upper-middle-income
countries by 2030 and high-income countries by 2050, and is implementing Rectangular
Strategy Stage 4 as its national development strategy. It has recognized science and
technology innovation as one of the key measures to achieve the goal of the
development strategy. The National STI Policy 2020-2030 established accordingly has
presented the Cambodian government's mid- to long-term science and technology
innovation agenda, and it is time for an action plan to be implemented as the next step.
This project aims to select and secure the necessary strategic technologies by preparing
a national technology roadmap, which is the core of the technology development
strategy that can be considered one of the pillars of Cambodia's STI policy
implementation plan, in addition to the policy roadmap. In particular, in developing
countries that lack R&D resources such as Cambodia, systematic strategy establishment
and resource allocation through the technology roadmap can increase the effectiveness
of investment.

Moreover, the technology strategy and planning capabilities are expected to be
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strengthened by directly learning through the technology roadmapping process,
according to the guidelines. The expected outcomes of this project are summarized as
follows:
• Establishment of national technology roadmap in three strategic technology areas
(agriculture, health, education) for implementing Cambodia’s STI Policy 2030 (STI
Roadmap 2030);
• Reinforcement of technology roadmapping capabilities of agencies establishing the
national science and technology policy and R&D strategy and related experts;
• Improvement of effectiveness of science and technology R&D budget allocation
and project planning by the Cambodian government through the use of its national
technology roadmap.
The implementation strategy of the National STI Policy 2020-2030 can be used in the
mid- to long-term plans to secure national strategic technologies. It serves as a basis for
strategic priority setting and allocation of the Cambodian government's national budget
for science and technology. The guidelines for developing a technology roadmap and
data from the preparation process can be used in the learning process to strengthen the
technology planning capabilities of private sector enterprises and research institutes.
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2.

Dissemination and Future Plans

Dissemination
Officially, the Government of Cambodia held a commemoration ceremony of
Cambodia's Science, Technology, & Innovation Roadmap 2030 to implement STI Policy
2030, the first science and technology innovation plan of the Cambodian government as
the outcome of the ‘2018-2019 STEPI K-Innovation with Cambodia’ project. In particular,
the STI Policy 2030 and the policy roadmap can be considered as a high-level roadmap
that serves as the basis for a national technology roadmap of Cambodia from this project.
The 2030 Science, Technology, and Innovation Roadmap has been announced as part of
the Cambodian government’s efforts to make Cambodia an upper-middle-income
country by 2030. The event was attended by the Secretary-General of UNESCAP and
officials and representatives of the relevant government agencies and development
partners.
Ms. Armida Salsiah Alisjahbana, UNESCAP Secretary-General, noted that the roadmap
harnessing the potential of science, technology, and innovation is important for
Cambodia to achieve its Sustainable Development Goals (SDGs) and recover stronger
from the pandemic through tolerance, resilience, and sustainability. She reaffirmed that,
“This roadmap will guide government officials and other key stakeholders as to the
critical steps needed to strengthen national STI capabilities and foster a dynamic
innovation ecosystem.”
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[Figure 5-1] Excerpt from the UNESCAP Website

Source: UNESCAP website (2021)

[Figure 5-2] Excerpts from Local Press

Source: The Phnom Penh Post (2021)
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Future Plans
The final report will be completed after editing and supplementing the Cambodian
national technology roadmap draft for agriculture, health, and education. The reports
on national technology roadmaps will be published in English and Khmer. The workshop
for disseminating the outcomes of the first Cambodia national technology roadmap and
gathering opinions will be arranged. In the workshop, there will be presentation of the
national technology roadmap for science and technology experts such as related
government ministries, universities, and research institutes in Cambodia. The workshop
aims to disseminate the outcomes of the first national technology roadmap and gather
the opinions of the dedicated experts to prepare the final national technology roadmap
for 2022.
Three more national technology roadmaps of Cambodia will be developed by selecting
three strategic technology areas after consultation with MISTI in early 2022. Strategic
technology fields will be selected in the same way as the first year, and they will be
formalized with the approval of the National Council of Science, Technology, &
Innovation. The technology roadmapping process will be implemented by each TRM
committee of experts from government, research institutes, and universities.
Depending on the COVID-19 situation, local workshops and targeted training programs
in Korea will be held face-to-face or online. The final draft of Cambodia's national
technology roadmap prepared in 2021 and 2022 will be presented to the National
Council of Science, Technology, & Innovation for approval as a government plan. After
receiving final approval as a government plan, the Cambodia NTRM 2030 will be
announced to the general public and the science and technology community at a
commemoration ceremony. It will be reflected in the government R&D budget and
science and technology plan.
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