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01 PROBLEM STATEMENT

<

67.3% 94% 110 /1 00 5% 79x different reality.
Ratanak Kiri (GEER 095

INTERNET 4G POPULATION MOBILE BROADBAND HOLD INTERMEDIATE
PENETRATION COVERAGE SUBSCRIPTIONS DIGITAL SKILLS Phnom Penh 0.012

Same country. Same headline stats!

KEY NATIONAL FIGURES

65.5% 20.8% 68% 1.0% 5.0% 32.0% 9/25

Average rural Average MPI National Internet Advance Digital Intermediate Low Digital Provinces classified
population across poverty headcount Penetration rate Literacy rate Digital Literacy Literacy rate as HIGH

provinces (mutidimensional) (2024) (2020) rate(2020) (2024) digital deserts

RESEARCH QUESTION Construct a validated province-level composite index measuring digital

Where are Cambodia’s digital deserts, and what is driving O exclusion across six dimensions.
rural people out of meaningful connectivity? oo _ o . .
— Identify and rank Cambodia’s digital deserts—provinces where multi-
SCOPE AND UNIT OF ANALYSIS (ﬂ; dimensional exclusion is most severe.
25 The index spans data :I Diagnose primary drivers of digital exclusion by pillar and by cluster through
Provincinces from 2015-2026 < statistical validation.
m

No province-level data — Small Area Estimation (SAE) applied

(disaggregating national anchors using province-level proxies). Translate findings into evidence-based policy recommendations targeted at

the most excluded provinces.
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02 DATA AND SOURCES

Page (ifany) | Year Source Link

1 Population Total National Institute of Statistics A Page. 19 2024 Source
2 Rural Population (%) National Institute of Statistics A Page.3 2024 Source
3 Internet Penetration Rate (%) Internet Society Pulse B 2024 Source
4 4G Coverage (%) Ministry of Post and Telecommunications A 2024 Source
5 Estimated 5G Coverage (%) DataReportal B 2026 Source
6 Fixed Broadband Subscriptions Ministry of Post and Telecommunications A 2025 Source
7 MPI Poverty Headcount Oxford Poverty and Human Development A Page. 8 2021-2022 Source
8 MPI Index Oxford Poverty and Human Development A Page. 8 2021-2022 Source
9 Basic Digital Literacy Rate (%) UNESCO B 2020 Source
10 Intermediate Digital Skills Rate UNESCO B 2020 Source
11 Female Mobile Phone Ownership (%) National Institute of Statistics (Cambodia DHS) | A Page. 336 2021-2022 Source
12 Male Mobile Phone Ownership (%) National Institute of Statistics (Cambodia DHS) | A Page. 337 2021-2022 Source
13 Computer Ownership (%) Global Data Lab A 2021 Source
14 Female Internet Usage Rate (%) National Institute of Statistics (Cambodia DHS) | A Page. 45 2021-2022 Source
15 Male Internet Usage Rate (%) A Page. 46 2021-2022 Source
16 Female Social Media Usage (%) DataReportal B 2026 Source
17 Male Social Media Usage (%) DataReportal B 2026 Source
18 Global Cybersecurity Index (GCI) Score ITU B 2024 Source
19 Online Safety (CSEA Rate) UNICEF Cambodia B 2022 Source

Type A: Direct provincial-level data

Type B: Estimated/proxy-based indicators
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https://data.opendevelopmentcambodia.net/library_record/final-report-of-cambodia-inter-censal-population-survey-2024
https://data.opendevelopmentcambodia.net/library_record/final-report-of-cambodia-inter-censal-population-survey-2024
https://pulse.internetsociety.org/en/reports/KH/
https://drive.google.com/file/d/1O0kWVp-8s9EiTUJ-Q9c8BarQ_k0yCdqv/view?usp=drive_open
https://datareportal.com/reports/digital-2026-cambodia
https://drive.google.com/file/d/1O0kWVp-8s9EiTUJ-Q9c8BarQ_k0yCdqv/view?usp=drive_open
https://ophi.org.uk/media/46551/download
https://ophi.org.uk/media/46551/download
https://www.unesco.org/en/articles/cambodia-launches-its-first-competency-framework-digital-media-and-information-literacy-empower
https://www.unesco.org/en/articles/cambodia-launches-its-first-competency-framework-digital-media-and-information-literacy-empower
https://nis.gov.kh/nis/CDHS/2021-22/Cambodia_DHS2021-2022_Final_Report_EN.pdf
https://nis.gov.kh/nis/CDHS/2021-22/Cambodia_DHS2021-2022_Final_Report_EN.pdf
https://globaldatalab.org/wealth/computer/KHM/
https://nis.gov.kh/nis/CDHS/2021-22/Cambodia_DHS2021-2022_Final_Report_EN.pdf
https://nis.gov.kh/nis/CDHS/2021-22/Cambodia_DHS2021-2022_Final_Report_EN.pdf
https://datareportal.com/reports/digital-2026-cambodia
https://datareportal.com/reports/digital-2026-cambodia
https://statbase.org/data/khm-global-cybersecurity-index/
https://www.unicef.org/cambodia/press-releases/new-report-estimates-1-10-cambodian-children-were-subjected-online-sexual-abuse-and
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03 CONCEPTUAL FRAMEWORK

( 10 Indicators >

Type A where province-level observed values exist

internet_penetration_pct

Availability 4g_coverage_pct
4 Indicators estimate_5g_coverage_pct

fixed_broadband_subs

rural_population_pct

Affordability :
. mpi_poverty _headcount_pct
3 Indicators
mpi_index
Skills basic_digital_literacy_pct
2 Indicators intermediate_skills_pct

The rate under each pillar is derived from PCA weights.

( 8 Indicators >

Type B logit disaggregation uses provincial proxy variables to estimate

provincial distributions anchored to national values.

female_mobile_ownership

Device

male_mobile_ownership

3 Indicators :
computer_ownership_pct

female_internet_pct

Usage male_internet_pct

4 Indicators social_media_female_pct

social_media_male_pct

Safety gci_score

2 Indicators csea_youth_pct
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03 METHODOLOGY

I Step 1: Formula Derivation I Step 2: Proxy Selection and Validation
For Type B indicators, a national-level anchor value Y, is available but no Evaluated using the Pearson r coefficient
province level breakdown exists. e |r| = 0.70: STRONG - proxy retained
« 0.50 < |r] <0.70: MODERATE —— proxy retained with documentation
1 A e |7 <0.50: WEAK — proxy removed iteratively until all remaining proxies are
. . . . . at minimum MODERATE
logit(Y;) = logit(Yaat) + . > sy |1£}g1t(Xm) — ]{ngt()ip)] at mintmum MODER
p=1 : :
Indicator R? Adjusted R?
The raw estimate is then rescaled to recover the national anchor: Internet Penetration 0.993 0.992
( v ) 5G Coverage 0.745 0.694
final __ . L nat s 11
Y, = expit(logit(Yj)) x y raw where expit(x) = (1 +€7) Basic Digital Literacy 0.978 0.968
b ’ Intermediate Skills 0.969 0.962
I Step 3: Normalisation Social Media (Female) 0.895 0.873
Social Media (Male) 0.833 0.799
o 1 — ?’{j ) if indicator measures access
adj(j) = § . GCl Score 0.897 0.876
Y(j) if indicator measures deprivation
CSEA Youth Exposure 0.986 0.983

adj(j) — min;adj(7)]

norm(j) = max; |adj(7)] — min;[adj(j)]

Page 08



03 METHODOLOGY

SAE via Logit Disaggregation (Cont)

I Step 4: PCA-Based Pillar Weighting

PC1 Loadings — DDI Pillar Weights
-~ Equal weight (16.7%)

_ 1 5.

Skills

——————-

0.0 25 5.0 75 100 125 150 175 200
PCA Weight (%)

I Step 5: DDI Score and Rank

The DDI score for province j is:

6
DDI(j) = > w, - pillar_norm,(j)

p=1

I Step 6: Desert Cluster Classification

Provinces by digital desert cluster

\

2.35 million poeple

(

10.45 million poeple

4.47 million poeple

@ HIGH - 9-mean DDI 0.73

@ MEDIUM -15 - mean DDI 0.48

@ LOW - 1- mean DDI 0.01

Page 09



03 METHODOLOGY

I Step 7: Zone Classification I Step 8: OECD Variance Validation

Provinces are classified into four geographic zones using K-Means clustering (k = 4)
applied to rural_population_pct

Indicators
Distribution of Rural Population % 1 Rural % by EProvince {5orteld] ;'!'L"-.-’Elilﬂhilit}’ 4 v PASS
N Toong S ' Affordability 3 v PASS
mpo .
71 W L] ' Skills 2 v PASS
6 Ratanak Kif . Device 3 v PASS
2 D O ot - Usag / PASS
£s) amp SRS | L 4 4 =
3 and reng . Safety 2 v PASS
5 44  Takeo -
orgo S . ' Total 18 v ALL PASS
2 31 Banteay Meanchey -{I— [
Mondul Kiri I
Koh Kong - ] i
21 e — - i
" e S i — ===t All 18 normalised indicators are confirmed to have variance greater than zero
Phnom Psﬁﬁ 1 i -—=- D:'.'D
0 0.2 0.4 0.6 0.8 G.IO 01:2 0:4 . O.IE- I 0:8
Rural Population % Rural Population %
Quantile-based thresholds: K-means implied thresholds:
Q25 = 0.5590 - Urban below this Q50 Urban min=0.0000 max=0.0000 n=1
= 0.7186 - Peri-urban below this Q75 Peri-urban min=0.1969 max=0.4161 n=5
=0.8617 - Peri-rural below this Peri-rural min=0.5590 max=0.7276 n=8
Above Q75 - Rural Rural min=0.7742 max=0.9469 n=11

Page 10



03 STATISTICAL VALIDATION

J Testl: Independent Samples T-Test —HIGHvSMEDIUM/LOW

Figure 11: Pillar Correlation Matrix (including DDI Score)
All six pillars positively correlated with overall DDI

Hypothesis: high-cluster provinces have significantly higher ddi scores than

medium+low-cluster provinces 1.00

Skills

e Hy: pnHIGH = UMED+LOW

o Hy: puigH > UMED+LOW (m‘ne-tai]ecl) = 0.75
e
g -
A Mann—Whitney U test is also reported as a non-parametric alternative given n = 25. o
< - 0.50
. ; i, =
Comparison . L p-value Cohen’s d Sig. =
T
HIGH vs MEDIUM+LOW 5.14 23 < 0.001 2.22 b 'g
S -0.25
(DDI) <
Mann—Whitney U 144.00 = < 0.001 — i
8 -
S s - -0.00 £
Nuigh = 9, Nuiensow = 16. Note: OTHER cluster non-normal (Shapiro—Wilk p = 0.002), a o
Mann—-Whitney U is the primary result. Significance: xp < 0.05, *xp < 0.01, ***p < 0.001. o
© --0.25
o -
Test 2: Kruskal-Wallis Test — DDI Across Four Zones =
Hypothesis: ddi scores differ significantly across the four geographic zones (Ur ban, Peri-urban, -—0.50
Peri-rural, Rural). %’
2-
w)
« Hy: The DDI score distributions are identical across all four zones. -0.75
« Hj: At least one zone has a different distribution. o
Q
Q0
A Mann—Whitney U test is also reported as a non-parametric alternative given n = 25. g } -1.00
a
Zone Mean DDI Score ! o o ' ' ' '
Skills Availability ~ Affordability Device Usage Safety DDI Score
Urban 1 0.012
Peri-urban 9 0.406
Peri-rural 8 0.571 All six pillars are strongly and positively correlated with each other (r = 0.75-0.92)
Rural il (0.654 . .. . .
and with the overall DDI score (r = 0.87-0.96) — confirming each dimension
Kruskal-Wallis: H = 12.31, df = 3, p = 0.006 . DDI scores differ significantly across zones. DDI . L. . .
increases consistently from Urban to Rural, captures a genuine, shared pattern of digital exclusion across provinces.

Significance: *p < 0.05, **xp < 0.01, *x*p < 0.001.

Page 11
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04 RESULTS

Cambodia Digital Desert Index by Province

Availability - 0.67 0.60 0.63 0.68 0.70 0.69 0.47 0.46 0.50 0.43 0.51 0.42 0.51 0.42 0.52 0.35 0.35 0.34 0.52 .
Affordability - . 0.66 0.62 0.61 0.49 0.59 0.54 0.51 0.50 0.49 0.52 0.40 0.42 0.36 0.45 0.31 0.29 0.32 0.26 .
Device - . 0.67 0.67 0.58 0.59 0.46 0.63 0.54 0.54 0.46 0.40 0.66 0.51 0.55 0.35 0.52 0.47 0.43 0.45 0.45
Usage - . 0.71 0.70 0.48 0.51 0.69 0.63 0.48 0.56 0.44 0.49 0.46 0.49 0.35 0.55 0.37 0.48 0.37 0.33 -
Safety - . 0.64 0.57 0.62 0.54 0.56 0.56 0.59 0.60 0.49 0.48 0.42 0.49 0.37 0.53 0.37 0.34 0.39 '

[ 1 ) I I 1 I 1 1 I I 1 I I 1 I 1 ] | I 1 I I 1 1 1
= o = = = v = = = > o =¥ o 3 o o o o > o o - c ~ =
¥ 5 0 v 5 = 5] A © 2 s @ 2 4 s g 5 S .- 9 g = = 3 &
% : = 5 £ - - - : : e - . e £ - 2 2 ° ; = 5 €
c o i o ™ o e o 5 = E & =y oy % 5 > 5 ¥ = E
2 E S S =2 s 5 = = 2 o & £ = P s v 2
[ o v s = a & o v == T o N £
o wn a o £ = = E m = [l a

o E o <] T 0 o
= S g 2 2 ¥ g &
- } ° 5 -
h¥4 o
Lowest % = perfectly connected, Highest % = completely excluded
~— Availability @ Affordability Usage ) Device (%éfz; Sklll Safety
~ Weigth: 17.2% == Weigth: 16.6% DED Weigth: 17.2% Weigth: 16.6% Weigth: 16.6%

Weigth: 16.7%

67.9% 66.4% 69.6% 69.4% 92.8% 73.2%

Youth exposure highest in the northeast

: : " Nationwide literacy crisis — the worst pillar
. . .. . . Computer ownership near-zero outside cities
4G & broadband weakest across Poverty burden 8x higher in Ratanak Kiri Female internet use trails male P P

rural provinces everywhere
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04 RESULTS

> Overall DDI Distribution by Province

DDI Score in Cambodia

Otdar Meanchey
0.59

Banteay Meanchey
0.47

Siem Reap
0.55

Battambang

Pailin 258

Pursat
0.63

Koh Kampong Speu
e 0.54

P.Sihanouk 0.45
0.30

-

"

i7 B

1.0

0.8

- 0.6

T
2
4

o
o
DDI Score (0=least excluded 1=most excluded)

0.0

r

National DDl mean

0.552

std dev 0.187

\.

\

7

High desert zones

9

36% of provinces

\.

.
Medium desert
zones

15

60% of provinces

\.

) 4 )

Low desert zones

1

4% of provinces

J \. J

Ratanak Kiri
Stung Treng
Preah Vihear
Mondul Kiri
Thong Khmum
Kratie

Kampong Thom
Pursat
Kampong Cham
Otdar Meanchey
Kampong Chhnang
Siem Reap
Kampot
Kampong Speu
Prey Veng
Battambang
Koh Kong

Svay Rieng
Banteay Meanchey
Takeo

Kep

Kandal

Pailin

Preah Sihanouk

Phnom Penh 4 0.012

0.950

I HIGH — Digital Desert (9 provinces)
. MEDIUM — Transitional (15 provinces)
B LOW — Connected (1 province)

0.0

02

06

0.8 10

DDI Score (0 = least excluded, 1 = most excluded)

Six ITU UMC pillars - province-level composite index - higher score = more digitally excluded Page 14
age



04 RESULTS

DDI score vs Zone
@ Urban Peri-urban @ Peri-rural @ Rural

Urban

Peri-urban

Peri-rural

Rural

0.7

DDI scores — all 25 provinces by zone

@ Urban Peri-urban @ Peri-rural @ Rural
1.0

0.8
0.6
0.4

0.2

0.0

&

&
& $ s ~ &
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04 RESULTS

Skills Is Severe Everywhere — Affordability & Availability Separate Deserts from the Rest

1.0 4 ™ skills Affordability —mEE Usage
Availability = Device mm Safety

0.8 1 The Pattern Is Consistent — But Not Uniform
Skills deprivation is universal (mean = 0.808), even in

MEDIUM/LOW clusters — it's the floor, not what separates
0.6 1
provinces.

0.4 - What actually drives the divide:

 Affordability: 0.358 - 0.664 (nearly 2x, MEDIUM - HIGH)

 Availability: 0.405 - 0.679 (nearly 2x, MEDIUM - HIGH)
0.2 1

Mean Pillar Score (0O=connected, 1=excluded)

00 — .

LOW MEDIUM HIGH
(h=1) (h=15) (n=9)

Page 16



04 RESULTS

The Skills Paradox: Most Severe, Least Discriminating
0.26 -

=

o)

B
I

0.20 -
( Pillar (PCA weight)
, 1. Skill (15.7%)
2. Affordability (17.2%)
3. Avialability (16.7%)
0.16 - 4.Safety (17%)
5.Device (16.7%)
6.Usage (16.7%)

Highest severity,
lowest spread -
smallest PCA weight

0.14 -

0.12 -

Std. deviation across 25 provinces (discriminating power =)
o
(B
[o0]

0.10 1 1 1 1 1 1
0.4 0.5 0.6 0.7 0.8 0.9 1.0

Mean exclusion score across 25 provinces (severity =)

Bubble size = PCA-derived pillar weight. 5kills has the highest mean exclusion (0.808) of any pillar
yet the lowest variance across provinces — so PCA assigns it the lowest weight (15.7%).

Skills training can't just target the 9 worst provinces. It's a
nationwide problem that needs a nationwide fix. Page 17
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05 POLICY RECOMMENDATIONS

DIGITAL SKILLS PROGRAMMES DEVICE LIFELINE

MoEYS and MLVT should embed digital literacy in school MEF and MoEYS should deliver part-subsidized device
curricula and deploy 9 mobile skills units across HIGH- vouchers (50-70% of cost) through IDPoor, piloted in
cluster provinces, reaching 1.23M vyouth and lifting two provinces, to raise ownership from ~5% to 15%
literacy to 32% by 2030. within three years.

INFRASTRUCTURE MANDATE ONLINE SAFETY
TRC and MPTC should mandate 90%+ 4G coverage in all CamCERT (MPTC), and UNICEF, should launch a national
high-scoring DDI provinces by 2028, funded by a online safety programme prioritizing Ratanak Kiri and
Universal Service Fund levy on operators — not the Mondul Kiri

state budget.

Page 19



Cambodia's Digital Desert is a Skills and Poverty Crisis — Not an
Infrastructure Crisis

Nine provinces are digital deserts, concentrated in the highland northeast. Rural people
have signal — but lack the skills, devices, and affordability to use it meaningfully. The

3 DDI provides a validated, reproducible evidence base for targeting Cambodia's Digital
Economy and Society Policy Framework 2021-2035 at the province level.

“BRIDGING THE GAP STARTS WITH KNOWING EXACTLY WHERE IT IS.”
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