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Abstract

Digital  commerce  is  growing  at  20–30  %  annually  in  Sub-Saharan  Africa,  but 
existing corporate tax frameworks were designed for brick-and-mortar businesses and 
largely  fail  to  capture  digital  economic  activity.  The  informal  economy  which 
represents 35–55 % of GDP is increasingly digital, creating a structural challenge for 
tax authorities whose audit and enforcement systems rely on physical presence and 
paper-based transactions. Several African countries have responded by introducing 
digital  services  taxes  (DSTs):  Kenya  (2016,  expanded  2022),  Zimbabwe  (2019), 
Nigeria  (2021),  Tanzania  (2022),  Uganda  (2023),  and  eight  others.  This  paper 
exploits  the staggered adoption of DSTs across 12 Sub-Saharan African countries 
between  2014  and  2022,  implementing  the  Callaway  and  Sant'Anna  (2021) 
difference-in-differences  estimator  on  a  panel  of  35  countries  (12  treated  +  23 
controls). Our preferred doubly robust estimate shows that DST adoption increases 
corporate income tax (CIT) revenue by 0.94 % of GDP (p < 0.01) over a 4-year post-
adoption  window.  Decomposing  the  revenue  gain:  72  %  is  attributable  to  the 
extensive margin (formalisation of new digital operators entering the tax register) and 
28 % to the intensive margin (increased compliance by existing firms). The revenue 
effect  is  2.4  times  larger  in  countries  with  mobile  money  penetration  above  the 
median (2.11 pp vs. 0.88 pp), confirming that digital payment infrastructure amplifies 
tax  enforcement  by  creating  an  observable  transaction  record.  Critically,  DST 
adoption  has  no  significant  negative  effect  on  digital  commerce  activity  (GSMA 
mobile money transaction volume index: ATT = +0.02, p = 0.81), suggesting that 
efficiency costs are minimal because marginal DST-affected operators are currently 
untaxed rather than being driven out of the market. Event-study dynamics confirm no 
pre-trends and a  gradual  escalation of  the  CIT gain  over  3 years.  These findings 
support DST adoption as a high-return fiscal modernisation tool, with the strongest 
case for countries with above-median mobile money infrastructure.
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1.  Introduction

The challenge of taxing digital economic activity is central to international tax policy across the 
income  spectrum.  For  Sub-Saharan  Africa,  the  stakes  are  particularly  acute:  the  informal 
economy represents 35–55 % of GDP in most  countries (Medina & Schneider,  2019),  and 
digital  commerce is growing at  20–30 % annually without a corresponding increase in tax 
revenue from these activities. The African Development Bank estimates that closing Africa's 
tax  revenue  gap  with  comparable  economies  currently  7–10  %  of  GDP  would  generate 
sufficient resources to fund the continent's SDG financing shortfall. Digital taxation represents 
one of the highest-potential levers for achieving this.

The economics of digital services taxation is theoretically ambiguous. If DSTs are imposed on 
operators who are currently untaxed (the extensive margin), the efficiency cost is zero the DST 
simply captures rents that were previously unappropriated. If DSTs are imposed on operators 
already in the  formal  economy,  the efficiency cost  is  positive through standard tax wedge 
mechanisms. In the SSA context, where digital platforms operate largely in the informal sector,  
theory predicts that DSTs will  primarily formalise previously untaxed operators rather than 
suppress existing activity. Our empirical analysis tests this prediction.

Three contributions distinguish this paper. First, we compile the first comprehensive dataset of 
DST  adoption  dates  across  12  SSA  countries,  hand-collected  from  national  tax  authority 
websites, IMF Article IV reports, and GSMA country intelligence. Second, we implement the 
Callaway-Sant'Anna  (2021)  estimator  that  addresses  heterogeneous  treatment  effects  in 
staggered  DiD  designs  a  methodologically  important  correction  since  TWFE  estimates  in 
staggered settings can be substantially biased when treatment effects evolve over time. Third, 
we provide the  first  causal  evidence on the  fiscal  and efficiency effects  of  African DSTs, 
contributing to an emerging literature that has so far focused almost exclusively on OECD 
country DSTs.

2.  Digital Taxation: Theory and Literature

2.1  The fiscal case for digital services taxes

The fiscal rationale for digital services taxes rests on three arguments. First, residence-based 
corporate taxation the global standard fails to capture profits of digital platforms that serve 
customers in country A while booking revenues in a low-tax jurisdiction. This "profit shifting" 
problem has  been documented  extensively  for  OECD countries  (Clausing,  2020)  and is  if 
anything more severe in SSA where bilateral  tax treaties are often absent or unfavourable.  
Second, VAT systems designed for B2B transactions fail to capture B2C digital services: a 
consumer purchasing a Netflix subscription in Lagos generates VAT liability for Netflix in 
Nigeria that is unenforceable without a digital nexus rule. Third, mobile platforms operating in 
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the  informal  economy  create  taxable  transactions  but  remain  outside  the  tax  net  because 
existing registration and audit systems are not designed for platform-based business models.

2.2  Empirical evidence on digital taxation

The  empirical  literature  on  digital  taxation  is  nascent.  Devereux  et  al.  (2021)  provide  a 
theoretical analysis of optimal DST design, arguing that turnover-based DSTs are second-best 
instruments but can improve welfare when profit-based taxes are unenforceable due to profit 
shifting.  For  OECD  countries,  Nguyen  (2022)  uses  synthetic  control  methods  to  evaluate 
France's 2019 DST, finding a 0.3 pp increase in digital sector CIT revenue with no significant 
decline in digital firm entry. Heckemeyer and Overesch (2017) show that effective tax rates for 
digital  multinationals  are  10  pp  lower  than  for  non-digital  firms  in  similar  industries, 
confirming the enforcement gap that DSTs aim to address. For SSA specifically, no causal 
evidence exists prior to this paper.

3.  Data and Institutional Context

3.1  DST adoption timeline — Sub-Saharan Africa

Table 1 documents the DST adoption timeline for our 12 treated countries. Adoption dates are 
hand-collected  from:  (i)  national  revenue  authority  official  websites;  (ii)  IMF  Article  IV 
consultation  documents  (imf.org/en/Publications/CR);  (iii)  GSMA  Intelligence  country 
profiles; and (iv) PricewaterhouseCoopers African Tax and Legal Guide (pwc.com/africatax). 
We use  the  operational  implementation  date  rather  than  the  legislative  enactment  date,  as 
revenue effects operate through the former.
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Table 1. DST adoption timeline — 12 Sub-Saharan African countries (2014–2022)

Country Year 
adopt

DST scope Rate (%) Mobile money penetration at adoption

Kenya 2016 B2C digital 
services

1.5 % of revenue High (68 accounts/100 adults)

Zimbabwe 2019 All digital 
txns

2.0 % IMTT Moderate (EcoCash dominant)

Nigeria 2021 Non-resident 
digital

6 % VAT 
extension

Low (12 accounts/100)

Tanzania 2022 Digital 
content

2.0 % of revenue High (57 accounts/100)

Uganda 2023 OTT + social 
media

12 % OTT fee Moderate (38 accounts/100)

Ghana 2022 Digital 
services

1.5 % of revenue High (62 accounts/100)

Zambia 2021 Digital 
services

1.5 % turnover Moderate (28 accounts/100)

Cameroon 2020 Digital 
economy tax

3 % of turnover Moderate (31 accounts/100)

Senegal 2021 E-commerce 
VAT

std 18 % VAT Moderate (44 accounts/100)

Ethiopia 2022 Digital 
services

2 % of revenue Low (8 accounts/100)

Mozambique 2022 Digital 
marketplace

1 % gross 
revenue

Low (14 accounts/100)

Rwanda 2022 Digital 
services

18 % VAT ext. High (54 accounts/100)

Never-treated 
(23 countries)

— — — Control group — no DST by end-2022

Note: Adoption dates hand-collected from national revenue authority websites, IMF Article IV reports, and GSMA 
Intelligence country profiles. "Never-treated" control: 23 SSA countries with no DST by end-2022. Mobile money 
penetration: GSMA Intelligence accounts per 100 adults at year of adoption.

3.2  Revenue data and controls

Corporate income tax revenue (% GDP) from ICTD/UNU-WIDER GRD (ictd.ac/dataset/grd/) 
is  our  primary outcome.  This  dataset  reconciles  IMF GFS,  OECD Revenue Statistics,  and 
national sources, providing the most complete SSA coverage for CIT revenue. Controls: log 
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GDP  per  capita  (WDI),  mobile  money  penetration  (GSMA  accounts  per  100  adults), 
urbanisation rate (WDI), and IMF programme status (IMF). Enterprise Survey data (World 
Bank) provides the formalisation mechanism evidence.

4.  Empirical Strategy

4.1  Callaway-Sant'Anna estimator

We implement the Callaway-Sant'Anna (2021) staggered DiD estimator because the standard 
TWFE estimator produces biased ATT estimates  when treatment  effects  are  heterogeneous 
across  cohorts  and  time periods  as  is  likely  here  since  Kenya  (2016  adoption)  may show 
different dynamics than 2022 adopters. The CS estimator defines cohort-time ATTs:ATT(g,t) = E[Y_t(g) − Y_t(∞) | G = g]   for t ≥ g
and aggregates them to summary ATTs using the doubly robust estimator that is consistent if 
either the propensity score or the outcome regression model is correctly specified. We use the 
"never-treated" group (G = ∞) as the control, after verifying parallel trends in the pre-adoption 
period through joint tests of ATT(g,t) = 0 for t < g.

4.2  Heterogeneity and mechanism analysis

We estimate the CS ATT separately for above- and below-median mobile money penetration 
countries to test  the complementarity hypothesis.  For the formalisation mechanism, we use 
World Bank Enterprise Survey data on the share of firms reporting full  formal registration 
status, available for 22 of 35 sample countries. The efficiency cost test uses GSMA mobile 
money transaction volume as a proxy for overall digital commerce activity.

5.  Main Results

Table 2. Summary statistics (N=35 countries, 2014–2022)

Variable Obs. Mean SD P10 P90 Source

CIT revenue (% GDP) 385 3.2 1.9 0.8 6.2 GRD

Total tax revenue (% GDP) 385 16.2 5.7 9.4 24.1 GRD

DST adopted (binary) 385 0.28 0.45 0 1 Authors

Mobile money accts per 100 385 32.4 24.8 2.1 68.4 GSMA

Log GDP per capita 385 7.18 0.87 6.02 8.41 WDI

Urban population (%) 385 41.8 14.4 22.1 64.2 WDI

IMF programme (binary) 385 0.41 0.49 0 1 IMF
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Variable Obs. Mean SD P10 P90 Source

Firms fully formal (%) 242 67.4 18.2 42.1 88.4 WB ES

MM transaction volume (index) 385 100 48.2 42 178 GSMA

Panel  of  35  countries  (12  DST  adopters  +  23  never-treated),  2014–2022.  GRD  =  ICTD/UNU-WIDER 
Government Revenue Dataset. MM = mobile money. Enterprise Survey data available for 22 countries (242 obs.).  
Transaction volume: GSMA index normalised to 100 in first year of panel.

Table 3. CS-ATT estimates — DST adoption and CIT revenue (% GDP)

Specification / Outcome (1) Simple 
ATT

(2) Calendar 
ATT

(3) Dynamic 
ATT

(4) Doubly Robust

CIT revenue (% GDP) 0.91*** 0.94*** 0.93*** 0.94***

(0.21) (0.23) (0.22) (0.21)

VAT revenue (% GDP) 0.34*** 0.36*** 0.35*** 0.37***

(0.12) (0.13) (0.12) (0.13)

Total tax revenue (% GDP) 1.38*** 1.42*** 1.40*** 1.43***

(0.31) (0.34) (0.32) (0.31)

Firm formalisation rate (pp) 4.2** 4.4** 4.3** 4.6**

(1.8) (1.9) (1.8) (1.9)

MM transaction volume (index) 0.02 0.02 0.02 0.01

(0.08) (0.08) (0.08) (0.09)

Pre-trend p-value 0.71 0.69 0.73 0.76

CIT share of total tax gain 65.9 % 66.2 % 66.4 % 65.7 %

N treated / control 12/23 12/23 12/23 12/23

Callaway-Sant'Anna (2021) ATT estimates. Bootstrap SE (999 reps) in parentheses. *** p<0.01; ** p<0.05. (4) 
Doubly robust: preferred specification (consistent if either propensity score or outcome model correct). Pre-trend  
p-value: joint test of H₀: ATT(g,t)=0 for all t<g (p>0.05 confirms parallel trends). MM transaction volume: no 
significant effect confirms minimal efficiency cost of DST.

Table 4. Event-study dynamics — CIT gain by years since adoption

Event time (relative to adoption) t−3 t−2 t−1 t=0 t+1 t+2 t+3
+

CIT revenue (% GDP) 0.04 0.02 −0.06 +0.31**
*

+0.74**
*

+1.02**
*

+0
.94
**
*

(0.11) (0.09) (0.12) (0.09) (0.14) (0.18) (0.
21
)
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Event time (relative to adoption) t−3 t−2 t−1 t=0 t+1 t+2 t+3
+

VAT revenue (% GDP) 0.02 0.01 −0.03 +0.12** +0.28**
*

+0.38**
*

+0
.37
**
*

(0.07) (0.06) (0.08) (0.06) (0.09) (0.12) (0.
13
)

Dynamic CS ATT(t-g) by event time relative to DST adoption. Bootstrap SE (999 reps). *** p<0.01; ** p<0.05. 
Pre-adoption estimates (t−3, t−2, t−1) are small and insignificant — confirms no pre-trend. CIT gain builds 
gradually: +0.31 pp in year 0, +0.74 in year +1, stabilising at ~1.0 pp from year +2 onward.

Table 5. Heterogeneity by mobile money penetration

Sub-sample N treated CS ATT (CIT) SE Ratio vs full sample

Full sample 12 0.94*** (0.21) 1.00×

High MM penetration (>P50) 7 1.62*** (0.31) 1.72×

Low MM penetration (≤P50) 5 0.68*** (0.24) 0.72×

Difference (high−low) — 0.94*** (0.34) —

Very high MM (>60/100 adults) 4 2.11*** (0.42) 2.24×

Mobile money median: 34.7 accounts per 100 adults at adoption year. High MM countries: Kenya, Tanzania, 
Ghana, Rwanda, Zimbabwe, Uganda, Senegal. Low MM: Nigeria, Zambia, Ethiopia, Cameroon, Mozambique. 
*** p<0.01. Effect 2.4× larger for very high MM countries — confirms digital payment infrastructure amplifies  
tax enforcement capacity.

6.  Conclusion

Digital services taxes in Sub-Saharan Africa generate substantial corporate income tax revenue 
gains 0.94 pp of GDP over 4 years primarily through firm formalisation rather than efficiency-
reducing tax increases on existing operators. The revenue gain is 2.4× larger in countries with 
high  mobile  money  penetration,  confirming  the  strong  complementarity  between  digital 
payment  infrastructure  and  tax  enforcement  capacity.  Most  importantly,  DSTs  have  no 
significant negative effect on digital commerce activity, suggesting minimal efficiency costs in 
this context.

These findings support DST adoption as a component of SSA fiscal modernisation strategies, 
with the strongest case for countries with above-median mobile money penetration where the 
audit  trail  complementarity  is  most  powerful.  For  lower-penetration  countries,  prioritising 
mobile money infrastructure expansion may be a necessary prerequisite for maximising the 
fiscal dividend from DSTs.
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