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The AfCIOT Project



AfCIOT Project background

• Joint project with UNECA, WTO, and OECD

• International Trade, Environmental and Employment Indicators

• International and multidisciplinary team

• Industry and product classification, gap estimation, policy simulation 
and visualization

• Key result: A shiny app for reporting, visualization and policy 
simulation

• Several important challenges for the multinational scope

https://www.uneca.org/
https://www.wto.org/
https://www.oecd.org/


African Continental Input-Output Table 
(AfCIOT)
• From National Accounts to TiVA

indicators

• Via Supply and Use Tables (SUT)

• Each country using different 
classifications

• Different languages

• Transformations needed to standardize 
into 45 economic activities of TiVA

Image from Gerd Altmann at Pixabay

https://pixabay.com/es/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7603516
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7603516


AfCIOT Methodology
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Visualization dashboard



The classification task



The problem

Match national 
products and industries 

descriptions with 
standard CPA 2.1 and 

ISIC 4 codes at two 
digits level

Image from OpenClipart-Vectors at Pixabay

https://pixabay.com/es/users/openclipart-vectors-30363/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=146378
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=146378


Initial input vs. final result



Technological options

• Machine Learning
• Worked well for 1 digit classification

• Lack of labeled samples

• No one-to-one matching

• Needs large amount of data

• LLMs (chatGPT and friends)
• Not enough mature (IMHO)

• Ethical concerns

• Expert assignment
• Subjective

• Very slow Image from Jan Alexander at Pixabay

https://pixabay.com/es/users/janbaby-3005373/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2030781
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2030781


Chosen method: stepwise algorithm

0.   Standards consolidation with their relationships

1. Text mining data curation

2. Exact matches

3. Less (lemmatized) string distance

4. Number of word matches

5. Expert review and final code allocation

Image from OpenClipart-Vectors at Pixabay

https://pixabay.com/es/users/openclipart-vectors-30363/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=151989
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=151989


AfCIOT data

Input classifications

• African countries

• Heterogenous levels of 
detail

• Different languages

• Initial set of countries, but 
further to come



Standards data

Myriad of standards

• Target: CPA 2.1 & ISIC 4

• Target level: 2 digits

• Existing relationships 
• Other standards

• Different versions

• Different sources

https://unstats.un.org/unsd/classifications/Econ#Correspondences 

https://unstats.un.org/unsd/classifications/Econ#Correspondences


Relationships consolidation+lemmatization

To classify a new name:
1. Look for exact matches
2. Lemmatize new name
3. Look for partial matches
4. Get target code



Implementation



R Statistical Software

R

• Open source

• Statistical software and programming 
language

• ML, TM, and any modelling method

Shiny apps

• Framework for building 
reactive web applications 
with just R regular code



Scripts for building the standards data frames



Core function

dfnew: any arbitrary data frame with codes and names



Shiny app

https://lcano.com/share/tmp/screencast_classification_app_V1.mp4 

https://lcano.com/share/tmp/screencast_classification_app_V1.mp4


Discussion



Conclusions

• Standardization of categories appears in the 
initial steps of the indicators building pipeline

• Wrong classifications may lead to wrong indicator 
values, hence in wrong information for decision 
making (garbage in-garbage out)

• Automatic classification and matching is a major 
challenge in economic statistics

• Hybrid models are useful in many situations and 
provide robustness

Image from Peggy und Marco Lachmann-Anke at Pixabay

https://pixabay.com/es/users/peggy_marco-1553824/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1019995
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1019995


Room for improvement

• Add more standards and their relationships

• Include models that learn from the experts’ 
input

• Explore how to include LLMs for difficult 
matches

• Add rule-based controls to avoid clear 
missclassifications and manage one-to-
many and many-to-many relationships

• Try further Data Science techniques, e.g., 
unsupervised classification or Bayesian 
models.

Image from Gerd Altmann at Pixabay

https://pixabay.com/es/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7803654
https://pixabay.com/es/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7803654
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