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Project DARE (Data Analytics Raising Employment) is an initiative of the Asia-Pacific Economic Cooperation (APEC) led by the 

United States (U.S. Department of Labor) with co-sponsorship from the governments of Australia, Japan, Malaysia, Peru, 

Chinese Taipei, and Viet Nam and endorsed by the APEC Business Advisory Council (ABAC).  

 

As a project of APEC’s Human Resources and Development Working Group (HRDWG), Project DARE seeks to facilitate 

development of a data analytics-enabled workforce across the APEC region to effectively support sustainable economic growth 

and prosperity in the Asia-Pacific region.  

 

Read more on Project DARE here.  

 

Three Level Competency Toolkit 

A set of “Recommended APEC Data Science Analytics (DSA) Competencies” was developed to serve as a resource to enable 

academia and training providers to align the development of curricula, courses and programs to industry needs. It is also a 

valuable resource for government policymakers to manage skills development within their workforce and design policies that 

support the development of skills in data science and analytics.  

 

A “Three Level Competency Toolkit” was subsequently developed to serve as a companion resource to the “Recommended 

APEC DSA Competencies.” The toolkit is meant to be a resource for academia and training providers to pick and choose what 

they determine is needed, which may differ depending on their focus and needs.   

 

 

About Project DARE 

http://www.apec.org/Press/Features/2017/0620_DSA
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
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The Recommended Competencies and the toolkit were developed by a 50 person Advisory Group composed of 14 APEC 

member economies, co-chaired by the global skills and knowledge company Wiley and the Business Higher Education Forum 

(BHEF).  

 

Advisory Group members comprised: business leaders who oversee data science and analytics needs for their organizations; 

academic leaders who oversee data science inter-disciplinary initiatives and curriculum; and government officials involved in 

human resources development. Advisory Group member organizations may be found in the “Acknowledgements” section of the 

Recommended Competencies document which can be downloaded here on the APEC HRWDG website. 
 

Contacts 

 Mr. Christopher Watson, Project Overseer, Senior Advisor for Asia and the Pacific and APEC Affairs, International 

Labor Affairs Bureau, U.S. Department of Labor (Watson.Christopher@dol.gov)  
 

 Ms. Tracy Huang, Project DARE Secretariat (thuang@crowell.com)  

 

Project DARE Advisory Group 

https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
https://www.apec.org/~/media/Files/Groups/HRD/Recommended APEC DSA Competencies Endorsed.pdf
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*The original file can be downloaded here 

http://www.apec.org/Press/Infographics/10 Recommended APEC Data Science and Analytics.aspx


Three Level Competency Toolkit: Definitions 
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What is it?  A supplemental resource to the 10 “Recommended APEC Data Science & Analytics 

Competencies” divided by performance levels under the following definitions:  

 Skill Mastery and 
Performance Level: 

LEVEL 1:  LEVEL 2 LEVEL 3 

Proficiency Level Level 1: Basic/Entry Level 2: Intermediate Level 3: Advanced (Expert) 
   Performing predefined tasks and 

working under guidance 

Formulating and solving data 
analysis tasks to achieve wide 
range of organization related 
goals, Independent work on the 
solutions development and 
operation 

 Identifying new approaches and 
areas to achieve organizational 
goals based on existing or new 
collected data, identifying needs 
for new applications and 
architecting new data model and 
applications  

 Example of organizational roles, 
positions or job title 

Programmer, junior data analyst, 
data engineer, digital librarian, 
data archivist, data entry clerk 

Data analyst, Data Scientist, Data 
Steward, Business Analyst  

Data Architect, Lead Data 
Scientist, Data Scientist 

 Required/suggested experience  1-2 years  2-3 years  3-5 years 

 Required/suggested education   Technical college, Bachelor, 
special training  

Master degree, professional 
training 

PhD, research experience, BA/BI 
experience 

Blue Shaded boxes = Foundational (commonly required competencies and literacy) 



(1) Operational Analytics 

Use general data analytics and specialized Business Analytics (Business Intelligence) techniques for the investigation 
of all relevant data to derive insight for decision making. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Use selected Business Analytics and Business 
Intelligence platforms commonly used in an 
organization 
 

Deliver business focused analysis using 
appropriate BA/BI methods and tools, identify 
business impact from trends 

Analyze information needs, assess existing data 
and suggest/identify new data required for 
specific  business context to achieve 
organizational goal, including using social 
network and open data sources 

Perform business analysis for specified tasks and 
data sets, suggest their 
presentation/visualization in a form 
understandable for business roles/staff 

Implement and use Data Warehouse 
technologies and data repositories to collect, 
store, manage business related data to facilitate 
wide range of data analysis needs. 

Analyze and identify new opportunities for the 
use of  historical data available at the 
organization for organizational processes 
optimization. 
 

Perform tasks on user requirements gathering 
and User Experience (UX) related data 
collection, including data collected from social 
media 

Analyze needs and develop the processes for 
user requirements gathering and analysis to 
enable effective User Experience (UX) design 
using appropriate data, techniques and tools 
 

Operationalization fuzzy concepts to enable key 
performance indicators measurement to 
validate the business analysis, identify and 
assess potential challenges to provide greater 
insights into business performances and 
processes 



(1) Operational Analytics (cont’d) 

Use general data analytics and specialized Business Analytics (Business Intelligence) techniques for the investigation 
of all relevant data to derive insight for decision making. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Develop and implement processes to include 
external data (including social media data and 
open data) into BA/BI applications, for example, 
using sentiments analysis on social data to 
assess business campaigns' effectiveness 

Lead in identifying required information and 
analytical models for interacting with the 
specific user groups or in the specific business 
sectors: understand customer specific data 
footprint and use it in developing data analysis 
model 

Formulate and implement best practices in data 
presentation and visualization for the 
organizational needs and to enable sound 
storytelling 

Make business case as a result of organizational 
data analysis and identified trends 

Identify, collect and integrate/ingest data for a 
specific use case or project 

Provide advice on organizational processes and 
customer/user experience improvement 



(2) Data Visualization and Presentation 

Create and communicate compelling and actionable insights from data using visualization and presentation tools 
and technologies. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Prepare data visualization report or narratives 
based on provide specifications using one of 
popular visualization languages and tools (e.g., 
Excel, Tableau, D3, Processing)  

Create effective data visualization reports or 
narratives for various audiences that employ 
analytics and visualization software and 
strategies to support decision making 

Evaluate data visualization options for proper 
application in various situations, select the most 
appropriate, and advice on visualization 
languages and tools selections 

Be familiar with the general concepts of 
visualisation such, e.g. Wilkinson's grammar of 
graphics, and their implementation in one 
visualisation programming languages 
 

Create business dashboard, develop specialized 
interactive data visualization applications for 
selected data sets and audiences or businesses, 
use animation where appropriate 

Select appropriate and develop new 
visualization methods based on approaches, 
conventions and semantics used in a specific 
research, industry or business sector 

  

Use infographics for effective presentation and 
communication of actionable outcome from the 
data analysis or focused study 

  



(3) Data Management and Data Governance 

Develop and implement data management strategies and governance, incorporating privacy and data security, 
policies and regulations, and ethical considerations.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Identify and understand data sources, 
structures, and types; perform data annotations, 
apply domain/subject related metadata 

Perform tasks related to data publications, 
accessibility, curation and quality assurance 
(data curation) 

Develop and implement data strategy, in 
particular, in a form of data management policy 
and Data Management Plan (DMP) 

Use common information retrieval and filtering 
applications for general data preparation and 
exploration 

Develop and maintain a historical data 
repository of analysis results (data provenance) 

Identify data governance obligations and 
challenges and emerging legal and ethical data 
privacy and security best practices and 
uncertainties within a given context  

Collect and integrate different data source and 
provide them for further analysis 

Develop and implement relevant data models, 
define metadata using common standards and 
practices, for different data sources in variety of 
scientific and industry domains  

Develop strategy and procedures for key data 
assessment, re-engineering, and enrichment 
steps 

Be familiar with data encoding standards such as 
general formats HDF, NetCDF, or specialized 
data formats for medical imaging DICOM and 
HL7 

Use computer applications to manage large 
amounts of heterogeneous data and 
information 

Define/Summarize and convey requirements to 
Data Management applications and relevant 
Information Technologies to IT and application 
development departments 



(3) Data Management and Data Governance 

(cont’d) 
Develop and implement data management strategies and governance, incorporating privacy 
and data security, policies and regulations, and ethical considerations.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Be aware and consistently apply policy and 
measures to ensure data security, privacy, IPR, 
ethics during all data lifecycle stages 

Implement and manage policies and procedures 
for data security, privacy protection and IPR 
management; consistently handle incidents with 
the data lost or theft 

Develop and supervise policies on data 
protection, privacy, IPR, regulatory compliance 
and ethical issues in data management 

  

  

Develop consistent security incident handling 
policy and procedures in case of data lost or 
theft  



(4) Domain Knowledge and Application 

Apply domain-related knowledge and insights to effectively contextualize data, achieved by practical experience and 
exposure to emerging innovations.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Understand collected data and required/used 
handling methods, procedures and applications 
in the context of the specific research and 
industry domain as well as public administration 

Understand and be able to develop, profile or 
adopt existing data analytics applications for 
specific research or industry domain; 
present/visualize data in the context of a given 
domain methods and existing practices 

Develop domain specific applications, 
procedures and policies; be able to effectively 
interface between core data experts and 
domain matter experts 

  Develop content strategy and information 
architecture to support a given research or 
industry domain and its audiences 

Provide suggestions (make business cases) for 
the improvement of domain related processes 
and procedures through data-driven solutions 
and decision making; measure their 
effectiveness according to domain specific key 
performance indicators 



(5) Statistical Techniques  

Apply statistical concepts and methodologies to data analysis. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Knowledge and ability to use statistical methods 
for data analysis, in particular such as general 
statistical analysis, sampling, ANOVA, hypothesis 
testing, descriptive statistics, regression analysis, 
others  

Ability to use advanced statistical methods for 
data analysis such as statistical 
modeling/regression, analysis of variance, 
multiple and partial correlation,  etc. 

Possess advanced knowledge and experience in 
using variety of statistical methods and 
techniques, experience with several statistical 
programming languages and tools, and their 
main application areas 

Knowledge and ability to use at least one or 
several statistical programming languages and 
tools (such as R, Python, RapidMiner, SPSS) for 
statistical analysis and data preparation and 
preprocessing 

Have experience with several statistical 
programming languages and tools, and the 
ability to use them for different statistical 
analysis tasks and data 

Assess and advice on using appropriate 
statistical methods and tools for specific tasks, 
use cases or organizational processes and data. 

Prepare and inspect data to be used with the 
specific statistical methods and tools 

Select and recommend appropriate statistical 
methods and tools for specific tasks and data 

Identify problem with the collected data and 
suggest corrective measures, including 
additional data collection, inspection and 
preprocessing. 

Formulate and statistically test hypothesis based 
on collected data  

Perform advanced data inspection, cleaning and 
preprocessing 

Design focused surveys, collect and analyze 
quantitative and qualitative data so as to enable 
statistically sound and actionable reporting. 



(6) Computing 

Apply information technology, computational thinking, and utilize programming languages and software and 
hardware solutions for data analysis.  
 Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Demonstrate computational in approaching to 
data handling and using variety of applications 
to work with data 

Use spreadsheet tools (e.g. Excel) to build 
complex graphs and reports and further 
combine them into dynamic dashboards, use 
PowerPivot functionality to build databases and 
data models, create visualized data. 

Use advanced spreadsheet processing functions, 
including pivot tables, INDEX, VLOOKUP's and 
data cleansing, embedded advanced 
programming, statistical and query 
functionality/formulas (for example, those 
available in Microsoft Excel or Access) to 
accomplish business data analysis and 
visualization tasks 

Use variety of common office tools for text and 
data processing, manipulation, transformation, 
presentation and communication tools (such as 
Microsoft Excel, PowerPoint, or similar from 
other vendors or Open Source) to prepare and 
exchange data between team members and 
applications 

Use online and cloud based data and web 
analytics tools, such as GoogleDocs, 
SurveyMonkey, GoogleAnalytics, OpenRefine, 
etc; employ crowdsourcing methods where 
applicable 

Have experience of working with cloud based 
platforms for data analysis, storage and 
processing and using them in data analysis 
applications. 



(6) Computing (cont’d) 

Apply information technology, computational thinking, and utilize programming languages and software and 
hardware solutions for data analysis.  
 Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Write data analysis code/processes using one of 
popular statistical or data analysis languages and 
tools (e.g., R, Python, RapidMiner, SPSS), use 
SQL queries to work with relational databases 

Develop full data analysis applications according 
to specified requirements, using one or several 
modern statistical and data analytics languages 
(e.g., R, Python, Julia, KNIME, SAS, WEKA) and 
tools (e.g., R-Studio, Anaconda, SPSS, 
RapidMiner, Microsoft Visual Studio) 

Assess and select appropriate programming 
language, software tools and development 
platforms for specific organizational processes 
and data sets and be able to integrate 
applications/solutions from different platforms 

Perform basic data manipulation, analysis and 
visualization using selected programming 
languages, tools or software 

Select appropriate language, tool and 
development approach based on knowledge and 
experience with corresponding tools 

Advice on right selection and correct use of 
different application and statistical 
programming languages, tools and development 
platforms for specific organizational processes 
and data sets 

Be  familiar with the common practices in data 
versioning management, apply them in own and 
organizational workspace. 

Apply computational thinking to transform 
formal data models and process algorithms into 
program code, prototype and deploy for 
practical use, automate data analysis processes 

  



(7) Data Analytics Methods and Algorithms 

Capture, clean and inspect data. Implement and evaluate data analytics and machine learning methods and 
algorithms on the data to derive insights for decision making. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Demonstrate understanding of data as a 
resource and its potential applications for 
deriving value from data. 
 

Effectively use variety of data analytics 
techniques, such as Machine Learning (including 
supervised, unsupervised, semisupervised 
learning), Data Mining, Prescriptive and 
Predictive Analytics, for complex data analysis 
through the whole data lifecycle 

Develop and plan required data analytics for 
organizational tasks, including: evaluating 
requirements and specifications of problems to 
recommend possible analytics-based solutions 

Perform data preparation and preprocessing  
using appropriate tools and software (such as 
summarization, quality checks, cleaning, 
validation, sampling, etc.) 

Apply designated quantitative techniques, 
including statistics, time series analysis, 
optimization, and simulation to deploy 
appropriate models for analysis and prediction 

Identify processes and mechanisms to 
effectively retrieve, assess, enrich, manipulate, 
re-engineer, and amalgamate data., and apply 
them to practical data processing procedures 

Understand and be able to select an approach to 
analyzing selected datasets, including big  or 
web scale data sets 

Identify, extract, and pull together available and 
pertinent heterogeneous data 

Understand and use modern data sources such 
as social media data, open data, governmental 
data, use them for blending business analytics, 
sentiments analysis, targeted advertisements 
and services delivery 



(7) Data Analytics Methods and Algorithms 

(cont’d) 
Capture, clean and inspect data. Implement and evaluate data analytics and machine learning 
methods and algorithms on the data to derive insights for decision making. 

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Demonstrate understanding and perform 
statistical hypothesis testing, explain statistical 
significance 

Use SQL to design complex queries on relational 
data, integrate them into the data processing 
and analysis workflow 

Assess data in terms of reliability and 
appropriateness to the possible solutions; select 
appropriate  data analytic approaches (e.g., 
descriptive vs. diagnostic vs. predictive vs. 
descriptive analytics); assess how they impact 
performance of data analysis and quality of the 
results 

Be aware of ethical issues in data analysis (in 
particular due to possible biased collected data) 
and handle discovered  information responsibly 

Visualize results of data analysis, design 
dashboard and use storytelling methods 

  

  

Use different performance and accuracy metrics 
for model validation in analytics projects, 
hypothesis testing, and information retrieval   

  Integrate data analytics and processing 
applications into organization workflow and 
business processes to enable agile decision 
making 

  



(8) Research Methods 

Utilize the scientific and engineering methods to discover and create new knowledge and insights.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Respect data as a resource and its potential 
applications for deriving value from data 

Use computer-assisted conduct of research; 
including data gathering, processing, analysis, 
interpretation and report writing 

Analyze domain related research process model, 
identify and analyze available data to identify 
research questions and/or organizational 
objectives and formulate sound hypothesis  

Understand and be able to use 4 steps research 
model (including hypothesis, research methods, 
artifact, evaluation) for specified problems or 
activities 

Apply design thinking in planning and 
developing data analytics solutions for human 
consumption 

Design experiments which include data 
collection (passive and active) for  hypothesis-
testing and problem-solving  

Collect data for a targeted study or research and 
prepare them for data analysis (enter, annotate, 
validate, store, publish) 

Develop research questions around identified 
issues within existing research or business 
process models 

Guide data driven projects using research 
methods for focused and explorative data 
analysis, and suggest  use of appropriate data 
analytics methods and Big Data engineering 
tools and facilities 



(9) Data Science Engineering Principles 

Use software and system engineering principles and modern computer technologies, incorporating a data feedback 
loop, to research, design and prototype data analytics applications. Develop structures, instruments, machines, 
experiments, processes, systems to support the data lifecycle.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Knowledge and ability to use one or several 
platforms for data storage, processing, 
collection and distribution 

Use engineering principles (general and 
software) to research, design, develop and 
implement new  instruments and applications 
for data collection, analysis and management  

Advanced knowledge and experience of using 
modern Big Data technologies and related 
applications to process different data types from 
multiple sources and ingest them into data 
analytics applications and 
organizational/enterprise information and 
management systems  

Knowledge and ability to program selected SQL 
and NoSQL platform for data storage and access, 
in particular write ETL scripts  

Develop and prototype specialized data analysis 
tools to support to support scientific, business or 
organizational workflow; use distributed, 
parallel, batch and streaming processing 
platforms, including online and cloud based 
solutions for on-demand provisioned and 
scalable services 

Develop and apply computational solutions to 
domain related problems using wide range of 
data analytics platforms, with the special focus 
on Big Data technologies for large datasets and 
cloud based data analytics platforms 

Understand and program parallel data 
processing using MapReduce paradigm on 
distributed computational platforms (e.g. 
Apache Hadoop, Apache Spark) 

Develop, deploy and operate large scale data 
storage solutions using different distributed and 
cloud based platforms for storing data (e.g. Data 
Lakes, Hadoop, Hbase, Cassandra, MongoDB, 
Accumulo, DynamoDB, others)  

Develop new architectures, infrastructures, 
applications to improve or redesign/migrate 
existing organizational facility to data driven 
agile models 



(9) Data Science Engineering Principles (cont’d) 

Use software and system engineering principles and modern computer technologies, incorporating a data feedback 
loop, to research, design and prototype data analytics applications. Develop structures, instruments, machines, 
experiments, processes, systems to support the data lifecycle.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

Be familiar and use cloud based tools and 
solutions for data storage and processing 

Design, build, operate relational non-relational 
databases (SQL and NoSQL), integrate them with 
modern Data Warehouse solutions, ensure 
effective ETL (Extract, Transform, Load), OLTP, 
OLAP processes for large datasets 

Develop solutions for secure and reliable data 
access in distributed federated environment, 
including on-site and Cloud-based resources 

Apply basic software engineering principles to 
write transparent, reproducible, re-usable and 
auditable code; capture the whole process and 
publish in versioning control systems (such as 
GitHub, subversion, others). 

Consistently apply data security mechanisms 
and controls at each stage of the data 
processing, including data anonymization, 
privacy and IPR protection 

  



(10) 21st Century Workplace Skills 

Exhibit crosscutting skills essential for DSA at all levels, including but not limited to: collaboration, communication 
and storytelling, ethical mindset, organizational awareness, critical thinking, planning and organizing, problem 
solving, decision making, customer focus, flexibility, business fundamentals, cross cultural awareness, social and 
societal awareness, dynamic (self) re-skilling, professional networking, and entrepreneurship.   

Level 1: Basic/entry Level 2: Intermediate Level 3: Advanced (Expert) 

1. Critical Thinking: Demonstrating the ability to apply critical thinking skills to solve problems and make effective decisions  

2. Communication: Understanding and communicating ideas 

3. Collaboration: Working with other, appreciation of multicultural difference   

4. Creativity and Attitude: Deliver high quality work and focus on final result, initiative, intellectual risk  

5. Planning & Organizing: Planning and prioritizing work to manage time effectively and accomplish assigned tasks 

6. Business Fundamentals: Having fundamental knowledge of the organization and the industry 

7. Customer Focus: Actively look for ways to identify market demands and meet customer or client needs 

8. Working with Tools & Technology: Selecting, using, and maintaining tools and technology to facilitate work activity 

9. Dynamic (self-) re-skilling: Continuously monitor  individual knowledge and skills as shared responsibility between employer and employee, 
ability to adopt to changes  

10. Professional network: Involvement and contribution to professional network activities  

11. Ethics: Adhere to high ethical and professional norms, responsible use of power data driven technologies, avoid and disregard un-ethical use of 
technologies and biased data collection and presentation  


