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1. OBJECTIVES OF THE TOOLKIT APPROACH DOCUMENT
The PIDA Job Creation Toolkit (“Toolkit”) is based on best practices used worldwide for job
estimates. This document provides an overview of the job estimation approach used by the
Toolkit.
2. BACKGROUND
Increasing jobs is an urgent priority for African countries. Moreover, the ability to develop,
operate, and scale sustainable infrastructure projects is largely dependent on being able to source
an adequate supply of local qualified employees and suppliers. In fact, the localization of
employment and services for African infrastructure projects is essential, as imported labour and
services decreases the ability to create local ecosystems of supporting services and products. In
contrast, creating economies for scale over the long-term can decrease the cost of infrastructure
services paid by end-users.
Moreover, the demographic pressure throughout African countries makes this job creation
imperative even more urgent. As a study of the African Capacity Building Foundation states,
“Africa is going through a youth bulge with more people under 25 than above 50 in all
of its countries. Creating opportunities for the burgeoning number of youth is a
challenge that cannot be solved only at the country level. Regional integration policies
that expand the opportunity space by increasing the size of economies and markets
will be critical.”1
The import of job creation in Africa is increasingly acknowledged across the public and private
sectors on the continent and worldwide.
In fact, infrastructure has played a pivotal role as a foundational basis for job creation in
developed and developing countries across the globe for decades. The transformational nature of
infrastructure is widely acknowledged as cross-cutting, improving the everyday lives of citizens
and serving as the precondition for increasing investment, supply chains, and trade (local,
national, regional, and international). In essence infrastructure provides the foundational
backbone for a vibrant growing economy as well as greater social equity.
As a result, job creation studies are conducted to assess the potential job creation impact of
infrastructure investments, as well as the impact of individual well being (especially women and
children) to the development of micro-enterprises and unleashing the global competitiveness of
national economies through access to markets and capital (national, regional, and international).
Improved infrastructure enables businesses to increase output, which enables job creation which
in turn creates indirect job creation, induced job creation, and so on in a continuous virtual cycle,
as illustrated in the below schematic.
Therefore, the job creation impact of African infrastructure projects is due to a combination of
direct, indirect, induced, and most importantly, secondary level effects:
•

Infrastructure is the backbone of economic growth: Infrastructure is recognized by
experts worldwide as the absolute precondition for overall economic growth.

George Kararach et al., “Regional Integration Policies to Support Job Creation for Africa's Burgeoning Youth
Population,” The African Capacity Building Foundation, 2011.
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First-time transformative impact: The impact of infrastructure projects in Africa is
significantly larger than in other more developed countries that already have basic
infrastructure.
Economies of scale for large infrastructure projects: Another benefit of large Africa
infrastructure projects is that fixed costs can be spread over a larger user base, thereby
reducing end-user service fees.2

In fact regional African infrastructure projects provide first-time services to many low-income
African countries that lack infrastructure, especially with regard to access to power, transport,
and communications.
Reflecting this first-time transformative impact, the World Bank estimates that a US$50 billion
African stimulus package focused on infrastructure investments would have the largest shortterm effect on GDP growth, boosting GDP in the short term by 4 per cent, with a long-term
permanent GDP increase of 2.5 percent.3 African countries will also be better able to attract
regional and international foreign direct investment, access markets, and build the African
private sector, including micro, small, and medium-sized enterprises, and supply chains.
Finally, it is critical to note that African transboundary infrastructure projects have amplified
transformative impact because they create the backbone for regional economic relationships.
Infrastructure is a precondition for the continent’s regional integration. Africa cannot create the
backbone required for trade, investment, and employment without developing the infrastructure
projects required for communication, transport, and power. The economic impact of the
European Union provides undeniable evidence of the urgent imperative for African regional
integration.
3. TOOLKIT SCOPE
This overview of the Toolkit’s approach to job creation estimation includes an explanation of the
design of the Toolkit and job estimation best practices have been incorporated in its design.
The objective of the Toolkit is to provide a scalable process enabling Project Owners to estimate
job creation resulting from African infrastructure projects, especially the larger transboundary
PIDA Projects. The methodology for job creation estimation and tracking therefore needs to take
into account the implementation challenges as well as best practices, so that it is specifically
tailor-made for PIDA and other African infrastructure projects.
The Toolkit has therefore been designed for use at the individual project level, so the review of
job creation best practices is limited to methodologies used for individual project impact
assessment. The Toolkit serves as a practical instrument for use by Project Owners. Details on
Toolkit definitions of terms is followed by a summary of factors affecting the Toolkit’s approach
to job estimation.
4. DEFINITIONS OF JOB CREATION TERMS
The Toolkit has standardized definitions and criterion that are commonly used across
governments, development partners, and the private sector. It is important that the estimates of
job creation capture the full potential economic impact of an infrastructure project: direct and
indirect jobs, as well as the largest employment impact resulting after the project itself is
2
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See World Bank Development Report 2013, page 204.
“Africa’s Infrastructure: A Time for Transformation,” World Bank, 2010, page 25.

concluded – that is to say the secondary growth impact from increased economic activity (also
called “spill-overs”).
Jobs are estimated according to the following breakout categories, reflecting the definitions
commonly used for job estimates:4
•
•
•
•

Direct Jobs: Jobs required to complete the infrastructure project (includes outsourced
jobs, contractors, consultants, etc.);
Indirect Jobs: Jobs created by the project’s suppliers of inputs (e.g. steel, electric
equipment, professional services);
Induced Jobs: Jobs resulting from direct and indirect employees of the project spending
their salaries in purchasing goods and services; and
Secondary Jobs: Jobs resulting from the removal of an obstacle to growth, often termed
second order growth-effect jobs.

A simple schematic is provided below.

The growth-related job effects of
infrastructure investments are the
largest and affect the overall economy

Indirect jobs

Direct jobs

Source: Modified from “IFC Jobs Study,” 2013, page 18.

A job is defined as Full Time Equivalent (FTE), 40 hours a week in five-day week.
Two levels of job estimates are provided for each infrastructure project:
• Job Years: Understanding the total potential impact of an infrastructure project on job
creation requires an overall estimation of the total jobs created over the lifetime of the
project. Therefore economist commonly use job year estimates that aggregate annual job
estimates into project job years. The project’s job years estimate the impact of an
investment on employment at different points in time to get a measure of how many job
years are created over its lifetime. For example, if an infrastructure investment created
10,000 more jobs in 2017 than they would have been without the investment (i.e., the

4

Source of definitions: “IFC Job Creation Study,” 2013.

•

“no-investment counterfactual”) and is expected to be sustained over a 20-year period,
then the project has the potential to create 200,000 job years.
Average Annual Job Years: To provide practical job estimation on an annual basis, job
estimates are also provided on an average annual basis. Given the high variance in jobs
over an infrastructure project’s lifetime with peak employment during the construction
phase, the average annual job estimates are provided for each phase of the project:
project preparation, construction, and operations & maintenance (O&M).

Therefore the approach used in PIDA Job Creation Toolkit generates both job year and average
annual job estimates for direct, indirect, induced and secondary job creation.
5. FACTORS AFFECTING TOOLKIT APPROACH
The economic impact of PIDA and other infrastructure projects are multi-dimensional, enabling
the creation of transformative regional economic relationships, opening regional and
international markets, the development of supply and value chains, and reducing the costs of
doing business.
Therefore the Toolkit was designed to empower Project Owners and other stakeholders in their
ability to identify the total potential African job creation impact of African infrastructure projects,
including direct, indirect, induced, and secondary job creation. Moreover, the Toolkit was
designed so that stakeholders can be more aware of the opportunities for job maximization
during the project development cycle, from project preparation to construction and operation.
5.1. Toolkit Design and Features
The Toolkit was shaped by the needs of the Project Owners so that is can serve as a practical and
scalable instrument. The section below outlines key factors affecting Toolkit design:
1. “Stand Alone” Utility for Project Owners: The Toolkit is intended to be a functional standalone utility designed for Project Owners to use directly to estimate the job creation
potential for their infrastructure project. The approach is therefore straightforward and
simple with no need for job creation experts to assist in the estimation of potential jobs.
2. Standardized Approach: The Toolkit uses a standardized approach to estimate jobs that is
scalable across infrastructure projects, enabling Project Owners and stakeholders to
immediately estimate potential jobs for their projects, enabling them to have a more
informed understanding of the factors determining potential job creation impact.
3. Leverage Best Practices for Scalable Approaches: The Toolkit methodology leverages the
best practices in job creation methodologies using standardized Input-Output Tables (I-O
Tables), limiting complexity to enable broad scale application across projects.
4. Limited Data to Feed Scalable I-O Tables: The data fields used in the methodology are
standardized, taking into account the available standardized data on African national
economies. Given the lack of data, in some cases, proxies are used.
5. Limits of Models & Scalable Approach: Job estimates are based on models with
assumptions on economic relationships. The Toolkit is aimed at catalysing a more
systematic and effective process for maximizing job creation benefits, and cannot produce
exact job estimates.

The Toolkit approach is therefore distinctly different from the approach in traditional job
creation studies that employ job creation experts for one-off job estimations over extended time
periods.
Given the above requirements of the Toolkit, it has the features listed below:
1. Independent Use by Project Owners: The Toolkit functions as a practical stand-alone
service available to Project Owners not relying on experts to create the job creation
estimate;
2. Input of Project Information by Project Owners: The Toolkit creates job estimates based
on information input by Project Owners and if they choose, also their technical partners;
3. Immediate Job Estimates over Project Life Cycle: Upon entering the required data, Project
Owners can immediately see the resulting job estimates for the project from inception
until estimated end;
4. Jobs Broken out by Project Preparation Phase: Unlike traditional job creation studies, all
three phases of the project lifecycle are explicitly broken out (Project Preparation,
Construction, Operation);
5. Job Estimate Breakouts by African Country: Since PIDA infrastructure projects are usually
located in more than one country, the methodology breaks out down job creation by host
and beneficiary country.
6. Job Estimates Broken Out by Type of Job Creation: The full spectrum of job creation types
is broken out – direct, indirect, induced, and secondary.
7. Option of Developing Scenarios to Maximize Job Creation: The Toolkit enables Project
Owners to devise baseline and job maximization scenarios to test how different project
inputs and country sources change the level and country location of estimated jobs.
The constraints of the Toolkit approach resulting from this approach are summarized below.
5.2. Toolkit Constraints
Given the required functionality and scalable use of the Toolkit, it has inherent constraints:
1. Standardized primary job estimation approach: The Toolkit uses the same methodology
for estimating primary job creation for all infrastructure projects.
2. Job Estimates generated from Toolkit African Input-Output Tables: The data normally
used in traditional job creation approaches, such as official host government Input-Output
Tables, is not available in most African countries. The Toolkit development process
therefore included the creation of Input-Output Tables for African countries generated by
the international database GTAP.5
5 GTAP is the leading global database used for the analysis of developing country analyses given its detailed coverage across regions.

The consultant developing the Toolkit’s African Input-Output matrices used the GTAP 9 Data Base, a global database consisting of
regional input-output data, macroeconomic data, bilateral trade flows, protection and energy data for the 2004, 2007 and 2011
reference years. Full documentation on GTAP 9 Data Base is available on the GTAP website and given in: Global Trade, Assistance,

3. Scalable secondary methodologies: Secondary jobs resulting from infrastructure projects
are the largest component of job estimates so it is critical to include methodologies that
provide estimates. The Toolkit therefore uses scalable job estimate methodologies.
4. Limited range of sectors and subsectors: The Toolkit application is limited to selected
sectors and subsectors.
5. Limits of quantitative methods: The Toolkit approach has the traditional caveats related
to the use of quantitative approaches to job creation and their explanatory power.
The next section provides an overview of the methodologies used in the Toolkit.
6.0 BACKGROUND ON METHODOLOGIES OF JOB CREATION ESTIMATES
As noted earlier, given the pivotal import of increasing employment to economic development
and public well being, job creation estimations have been conducted over decades in developed
and developing countries by national and local governments, development institutions, and the
private sector. Significant resources have been allocated to generating job creation estimates on a
project, sector, and service provider basis.
Over this extensive time period, an extremely large number of one-off job estimate studies have
been conducted for specific programmes, sectors, and projects. These one-off studies normally
require one or more highly skilled economists to develop tailored analytic approaches and
methodologies.
As a result of this ongoing need, governments, public institutions, research institutes, and private
sector companies have developed streamlined scalable services for job creation estimates. These
services offer access to formulated models and databases. However, these scalable job creation
services cover mainly developed countries, with no coverage to date of African countries.
It is critical to note that job estimation approaches vary greatly in approach and application, but
virtually all provide indicative rough approximations that have numerous constraints and
caveats.
In terms of approaches, there is a wide spectrum of applications based on the intended use:
1) Objective: Job creation estimates can be aimed at estimating employment effects at an
international, regional, national or local level. They can also be used to estimate the
impact of actions resulting from actions at the policy, program, or project/firm level.
2) Types of jobs being estimated: Job creation estimates vary in terms of the types of job
creation being estimated. There are four potential levels of job creation estimates: direct,
indirect, induced, and secondary. In some cases, there is only an aggregate job creation
impact number with no breakout of components.
3) Type of technical approach: Different technical approaches can be used, such InputOutput Tables and Social Accounting Matrices (SAM) multiplier analysis, Computable
General Equilibrium models (CGE), structural macroeconomic modelling, multipliers, and
surveys. However, according to the IFC, the most suitable scalable approach for direct,
indirect, and induced job creation estimates is Input-Output-Tables, as detailed later in
this report. A World Bank review of approaches is provided in the Annex.
and Production: The GTAP 9 Data Base, Center for Global Trade Analysis, Purdue University. For more information, see
https://www.gtap.agecon.purdue.edu/about/project.asp

4) Type of data used in calculations: The types of data vary depending on the approach and
objectives, for example national Input-Output Tables, economic statistics, project level
information, survey input from project sponsors and suppliers, enterprise surveys on
infrastructure impact (such as the World Bank Enterprise Surveys), etc.
5) Reliance on international public sector, government, and private sector services: As noted
in the prior section, many public institutions (internationally, regionally, and national)
provide technical toolkits, models, and data. Extensive support is provided by private
sector firms, academics, research institutes, and consultants.
6) Intended use of the estimates: Job creation estimates are of course influenced by their
intended use. In most cases, the uses are to help policy makers understand the potential
implications of potential policies (e.g., tax, fiscal, regulatory, etc.), investments, and
employment support programs.
Irrespective of the approach used to estimate job creation, there are significant limits to the
accuracy of job creation projections.6 Results are estimates, not precise forecasts. Key issues that
can impact accuracy include (but are not limited to):
1) All models rely on assumptions of economic relationships and the accuracy of
macroeconomic data: The job estimates are a function of the accuracy of the model and
the data. All models have assumptions and constraints; many changes that occur in
economies are not captured. Moreover each model relies on data that may have errors or
be incomplete.
2) Economic factors that impact job estimates may not be included in the model: By
definition, job estimates do not reflect many other real-world economic impacts that
could affect jobs from the project. Examples of events that could affect project job
estimates that cannot be included in models are: changes in overall project operation,
increased competition or technology substitution, potential increases or decreases in user
rates or input prices, local economic development events that impact costs and spill-over
effects, and the displacement of some other type of economic activity resulting from
investment in this particular project.
3) Environmental factors that impact job estimates may not be included in the model:
Likewise, job estimates cannot reflect the many environmental real-world factors that
could affect jobs resulting from the project. Examples include changes in the country’s
legal, regulatory, or institutional frameworks; changes in political stability; and impacts
from climate change.
4) Results are dependent on the accuracy and appropriateness of the project description:
The most accurate job estimates will have project specific information. For example, the
US National Renewable Energy Laboratory provides a job estimation service (JEDI) that
requires users to incorporate location and detailed project-specific data to derive “more
localized and meaningful results.”
5) Bias: Given the political and business interests in obtaining support for infrastructure
projects, bias can be an issue. Moreover, studies have underlined the tendency for
unintentional optimistic approaches.
It is important to remember that the focus of this Toolkit Approach document is not a total review of
all job creation estimate methodologies, but rather a more narrow exploration of the approaches
that seem to be the most relevant to the purposes of the Toolkit.
This section includes the constraints set forth in several studies and by job estimate services. A key source
is NREL JEDI: http://www.nrel.gov/analysis/jedi/limitations.html
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Examples of job creation approaches and initiatives are provided below, providing a general
indication of the very large scope of job estimate activities and its long history.
6.1 Governments
Across developed and developing countries, governments have set forth specific programmes and
methodologies for estimating job creation, often by sector. For example, the US government has
developed metrics for estimating job creation by sectors, such as highways and power projects.
For example, in the 1970s, the Bureau of Economic Analysis (BEA) in the US Department of
Commerce developed a service that can be used to estimate employment, the Regional InputOutput Modelling System (RIMS).7 This pay-for service is used by investors, planners, and elected
officials to objectively assess the potential economic impacts of various projects. This model
produces multipliers that are used in economic impact studies to estimate the total impact of a
project on a region. The current model (RIMS II) is based on 2007 US national benchmark inputoutput data and 2015 regional data.
Governments have also developed sector specific scalable models for job creation. For example,
the US National Renewable Energy Laboratory (NREL) has developed Jobs and Economic
Development Impact (JEDI) models to construct a reasonable profile of investments (e.g., solar
plant construction and operating costs) that can demonstrate the employment and economic
impacts likely to result during the construction and operating periods. 8 Each JEDI model uses the
same basic input-output methodology.
6.2 Global and Regional Development Institutions
Development Finance Institutions (DFIs) have allocated significant resources for job creation
studies, using a combination of data-driven sources, surveys, and economic models, notably
Input-Output Tables. These studies are of three types:
•

Overall Studies: Some development institutions such as the IFC have conducted major
studies on job creation methodologies and also measured their own contributions for
development. 9 The World Bank Development Report in 2013 was focused on job

Regional Input-Output Modeling System (RIMS II) multipliers provide a measure of the effects of local
demand shocks on total gross output, value added, earnings, and employment. The multipliers are used by
investors, planners, and elected officials to objectively assess the potential economic impacts of various
projects. RIMS II multipliers are based on 2007 national benchmark input-output data and 2015 regional
data. These multipliers were first released in December 2016. To access the pay-for US government service,
go to: https://www.bea.gov/regional/rims/rimsii/ The cost is US$275 per region (including all industries
in that region), and US$75 per industry for all 50 States and District of Columbia). These multipliers are
only
relevant
for
US
economy.
For
the
RIMS
II
User
Guide,
see
https://www.bea.gov/regional/pdf/rims/rimsii_user_guide.pdf
8 See Limitations of JEDI Models for further discussion of appropriate use of the JEDI models. See
http://www.nrel.gov/analysis/jedi/methodology.html
9 “Power Sector Economic Multiplier Tool: Estimating the Broad Impacts of Power Sector Projects –
Methodology,” IFC, 2015; also “IFC Job Study: ASSESSING PRIVATE SECTOR CONTRIBUTIONS TO JOB
CREATION AND POVERTY REDUCTION,” 2013.
7
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creation.10 The IFC Job Creation Study set forth a compilation with a wide array of
studies.11
Sector Studies: Using national and sector data sources, the International Renewable
Energy Agency (IRENA) estimates that global renewable energy employment increased by
5% in 2015 to reach 8.1 million, with an additional 1.3 million people employed in large
hydropower.12
Projects (Self-Evaluation): Many development institutions routinely incorporate job
creation estimates into their project rationales and expected developmental outcomes. In
fact, such evaluations are sometimes required to justify the resources allocated to
projects. For example, CDC, FMO, KfW, IFC, and the PIDG routinely estimate job creation in
their project assessments, as detailed later in this report.13

Given the import of job creation estimates, public institutions have developed job creation
toolkits. For example the ILO has produced a guide for employment impact assessment. 14
However, the ILO Toolkit approach is not scalable, as it requires an individual technical approach
for each job creation estimate, employing a team of professionals able to contribute extensive
time.
6.3 Private Sector and Research Institutes
Private sector, research institutes, and academic consultants are often acknowledged by
governments and development organizations as the key experts helping them to develop public
job creation models. Moreover, given the market need for job creation estimates, there are private
companies that provide job creation modelling and data as a paid service.
For example, the US private firm IMPLAN provides economic impact data and modelling to
governments, universities, and public and private sector organizations for assessing the economic
impacts of project decisions in all industry sectors, including job estimates. Their services cover
60 countries in Canada, Europe, and the US, covering a multitude of sectors. The IMPLAN
software allows clients to build and analyse input-output models, viewing multipliers.15
The private sector is also a key participant in sponsoring job estimate studies, developing and
applying job creation methodologies and applying them to projects and sectors. Three types of
public sector entities have developed such studies:
•

Contractors: Private sector companies are often contracted by both the public and private
sectors to conduct job creation estimates and provide models with data. For example, the

“World Bank Development Report 2013”
http://siteresources.worldbank.org/EXTNWDR2013/Resources/8258024-1320950747192/82602931322665883147/WDR_2013_Report.pdf
11 “Job Creation Study,” IFC, 2013.
https://www.ifc.org/wps/wcm/connect/0fe6e2804e2c0a8f8d3bad7a9dd66321/IFC_FULL+JOB+STUDY+R
EPORT_JAN2013_FINAL.pdf?MOD=AJPERES
12 See “Renewable Energy and Jobs: Annual Review,” IRENA, 2016
http://www.se4all.org/sites/default/files/IRENA_RE_Jobs_Annual_Review_2016.pdf
13 For example, see
https://www.ifc.org/wps/wcm/connect/784f4c804b945120b170f3bbd578891b/English.pdf?MOD=AJPE
RES
14 “The employment dimension of infrastructure investments: A guide for employment impact assessment,”
ILO, 2015.
15 See http://implan.com/software/
10
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US government’s JEDI model multipliers are derived from the software provided by the
US private company IMPLAN.
Project Sponsors: As project sponsors, private sector companies often need to provide job
estimates for their projects. In both developing and developed countries, this estimate
often includes the training requirements for contracted employees and ways to maximize
job impact.
Associations: Often private sector associations will attempt to influence public policy by
contracting experts to conduct job estimate studies. For example, the study conducted by
the Centre on Globalization, Governance & Competitiveness at Duke University sponsored by
the Alliance for American Manufacturing (AAM) concluded that each US$1 billion dollars
invested in US transportation infrastructure creates 21,671 jobs.16

However, this extensive scope of job creation data and methodologies, and scalable services
available for specific project assessments, is limited to the more developed countries.
6.4 African Project-Based Job Estimates
As noted, there are no available scalable services for conducting job estimates in Africa. A key
impediment is the lack of national statistical data, notably national Input-Output Tables.
However, a few institutions such as the IFC, KfW, CDC, and FMO have developed their own
methodologies for evaluating their own internal projects. For example, the “FMO Impact Model
Methodology” developed by Steward Redqueen, a consultancy firm, is based on the firm’s
proprietary methodology. The firm developed 23 Input-Output Tables covering 16 sectors, with
some coverage of Africa (Egypt, Kenya, Nigeria, South Africa, Tanzania, and Zambia).17
Also some development institutions conduct one-off job estimation studies. For example, the
PIDG sponsored the 2015 study of the Uganda Boyoke Hydro Power Project developed by ODI
using extensive survey and econometric analysis.18
7.0 OVERVIEW OF INPUT-OUTPUT APPROACH19
Input-Output Tables are the main economic approach to economic analysis of economies, and
supply the core foundation for scalable methodologies used to estimate jobs in both developing
and developed countries.
In fact the IFC states that this approach is the most practical and effective based on their review of
all approaches: “The input-output (or social accounting matrix) multiplier analysis was found to be
the most appropriate for the present task. As such, it has been designed as a practical tool that IFC
operational teams can apply with minimum data and programming requirements for a large set of
projects in different countries.” 20 For this reason, the IFC has developed this approach for
assessing job creation estimates in energy projects in 20 countries.
16

“Infrastructure Investment Creates American Jobs,” Center on Globalization, Governance &
Competitiveness, Duke University, 2014
17 See https://www.fmo.nl/l/library/download/urn:uuid:d85800f8-607a-4118-bb7a059392b8c869/fmo+impact+model+%26+methodology.pdf
18 “Boosting Uganda’s Energy: The Boyoge Hydro Power Project,” ODI, 2015.
19 This entire section relies on key studies, in some cases quoting them directly, most notably the IFC’s
studies noted in this report.
20 “Power Sector Economic Multiplier Tool: Estimating the Broad Impacts of Power Sector Projects –
Methodology,” IFC, 2015.

Input-Output (I-O) analysis is a means of examining inter-industry relationships within an
economy. It is a quantitative economic technique that represents the interdependencies between
different branches of a national economy or different regional economies. It captures all
monetary market transactions between industries in a given time period. The resulting
mathematical formulae allow for examinations of the effects of a change in one or several
economic activities on an entire economy (impact analysis).
As noted earlier, development institutions such as the IFC, KfW, CDC, and FMO employ I-O Tables
(or SAMs) to evaluate employment effects on a specific project basis.21 For example, the CDC
approach requires data from the projects that is then used against the SAM multipliers. This is
termed a “lean data’ approach: basic headcount and financial data (revenues, earnings, taxes and
wages) from the business are fed into a set of multipliers derived from social accounting matrices
(SAMs) and labour force data to yield an estimate of the total number of jobs and livelihoods
likely to have been supported by the financial flows through the business and its supply chain in a
given year. The change year on year gives an estimate of potential job and livelihood creation.
CDC reports that indirect employment effects are at a multiple of 7.5 to one direct job in 100
African businesses, supporting the anecdotal literature than indirect multipliers are greater in
emerging markets than in the OECD. Indirect effects from power and loans have still greater
multipliers. However, the key issue they report is inadequate data quality at both national level
and as reported by businesses.
7. 1 Methodology
An I-O model offers a "snapshot" of the economy, detailing the sales and purchases of goods and
services between all sectors of the economy for a given period of time within a conceptual
framework derived from economic theory. The activities of all economic agents (industry,
government, households) are divided into “n” production sectors.
The transactions between the sectors are measured in terms of currency and segmented into two
broad categories: non-basic, which includes transactions between local industries, households
and other institutions, and basic, which includes transactions between industries, households,
and other institutions outside the economy being modelled (i.e., imports and exports).
One can think of an I-O model as a large "spread sheet" or “snapshot” of the economy where
columns represents buying agents in the economy. These agents include industries within the
economy buying inputs into their production processes, households and governments purchasing
goods and services, as well as industries, households, and governments that are located outside
the region of analysis.
Within the terminology of input-output modelling, this "spread sheet of the economy" is referred
to as a transactions table; an illustrative example is provided in Table 2.

See “Power Sector Economic Multiplier Tool: Estimating the Broad Impacts of Power Sector Projects –
Methodology, IFC, 2015; “IFC Job Creation Study,” Alex MacGillivray et al., “Measuring Total Employment
Effects: a lean data methodology for a portfolio of investments in developing countries,” CDC, February 2017,
and other studies cited in this report (FMO Methodology, Powerlinks, KfW, etc.).
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TABLE 2. Input-Output Matrix

Note: PCE is Personal Consumption Expenditures, PFI is Private Fixed Investment, andGovt - Government
is final consumption expenditures.

A key assumption in the construction and application of input-output modelling is that supply
equals demand. In the framework of the "spread sheet of the economy" outlined above, the
“Commodities” row total (supply or industry revenue) for any particular industry equals the
“Industries” column total (demand or expenditures): the "spread sheet of the economy" must be
balanced. For example, agricultural total sales or total revenue ("Output" in Table 2) must be the
same as total expenditures, or total costs, ("Input" in Table 2). Therefore, the supply of
agricultural products exactly equals to the demand for agricultural products. This framework
enables us to trace how shocks to one part of the economy affect the whole of the economy.
7.2 Standardized Use/Legal Requirement of Input-Output Tables
The dominant use of I-O Tables is related the foundation role of such methodologies in national,
regional, and international standards. Several countries and regions have set forth I-O Tables as
the basis for national statistical frameworks.
The I-O approach is undeniably grounded in adopted best practices and ongoing processes
worldwide, as demonstrated by its historical development. Examples of a few noteworthy aspects
of I-O Table development include the following:
•

In 1944 the US government published the first I-O Table. The origins of I-O Tables are
from the 1940s when the US National Bureau of Labour hired Wassily Leontief as
consultant, earning him the Nobel Prize for Economics for his development of the I-O
model.22 The United Kingdom then adopted this approach for their national statistics.
(Russia and China also pioneered this approach.)

BLS, the first government agency to take an active interest in the practical application of the I-O
framework, hired Leontief as a consultant in 1941. The first official U.S. I-O table (a 95-sector table for
1939), which expanded Leontief’s earlier work, was published in 1944. See Karen J. Horowitz and Mark A.
Planting, “Concepts and Methods of the Input-Output Accounts,” Bureau of Economic Analysis, US
Department of Commerce, September 2006, updated April 2009. Also see Martin Kohli, “The Leontief-BLS
partnership: a new framework for measurement,” Monthly Labor Review, June 2001
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•

•

•

•

•
•

The United Nations created a standard reporting outline for national accounts, including IO accounts, now known as the System of National Accounts (SNA) first published in
1953.23
Since 1975, the Institute of Developing Economies, Japan External Trade Organization
(IDE-JETRO) has been producing international I-O Tables with a focus on Asia-Pacific
countries.
In 2010, the European System of Accounts (ESA 2010) established a compulsory
transmission of I-O Tables by the European Member States. The legal requirement is valid
from September 2014.24
The European Commission funded the developed of the World Input-Output Database,
officially launched on April 16, 2012 in Brussels. World Input-Output Tables and
underlying data now cover 43 countries, and have a model for the rest of the world for the
period 2000-2014. Data for 56 sectors are classified according to the International
Standard Industrial Classification revision 4 (ISIC Rev. 4).25 The inclusion of developing
countries is increasing. For example, the Asian Development Bank has included more
Asian countries in the WIOTs in order to facilitate analysis work related to the Asia and
the Pacific Region, adding five Asian countries (Bangladesh, Malaysia, Philippines,
Thailand and Viet Nam).
The IMF and OECD have convened an expert group on input-output analysis to advance its
application to the assessment of global value chains.
In February 2017 the CDC published its approach to estimating jobs in its projects,
inviting comments, with a “lean data” approach depending on firm data, the use of I-O
Tables (SAMs) developed from a global data base (GTAP).

The above developments provide undeniable evidence of the great progress has been made in
developing scalable methodological approaches using national I-O Tables.
However, this review of research indicates that national I-O Tables are not generated systemically by
Africa’s national governments, with the exception of South Africa. In order to improve national
capacity to assess policies and investments, and the implication for economic growth, this gap in
African national statistics needs to be addressed.
7.3 Scaled I-O Applications
Given the best practice use of I-O Tables, there have been many initiatives to create scaled I-O
applications that enable the practical application of use data for job creation estimates. This
process of introducing scale is very important, given the technical difficulty and significant
expense of creating one-off job estimates using I-O Tables.
As noted earlier, there are several services in developing countries that providing access to I-O
data for projecting employment. For example, the US National Renewable Energy Laboratory
The SNA is under the joint responsibility of the United Nations, the International Monetary Fund, the
Commission of European Communities, the Organisation for Economic Co-operation and Development, and
the World Bank.
24 These requirements include annual supply and use tables; five-yearly symmetric input-output tables
(with the breakdown between domestic production and imports); Five-yearly use tables at basic prices
(with the breakdown between domestic production and imports); five-yearly valuations tables (trade and
transport margins and taxes less subsidies). See http://ec.europa.eu/eurostat/web/esa-supply-use-inputtables/overview
25 See http://www.wiod.org/project
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(NREL) provides the JEDI service using a survey approach where the project owner provides
detailed information on the project in a programmed excel sheet for specific energy sectors. Each
JEDI model uses the same basic input-output methodology. The NREL web site states “… dollars
spent on a power generation project in a state, county or region are analysed to determine their
employment and economic impact within the local area.”
There are two aspects of the JEDI Service that are of special relevance to the PIDA Job Creation
Toolkit:
•

•

JEDI Survey & I-O Tables: The JEDI Service uses a survey in which the project sponsor
provides very detailed information on all aspects of costs. For example, to use the model
for large hydro projects, the project owner needs to provide basic data on location (US
state), year of construction, type of hydro project, installed new capacity, money value,
followed by extremely detailed cost breakouts by land, water, and facility rights;
construction materials and equipment (detailing main power transformers, electrical,
mechanical); installation/labour (detailing civil works, turbines, generators, etc.), and
other costs (mitigation, licensing, insurance, engineering, etc.).26
Survey Isolation of Local Costs: To estimate employment, the survey breaks out the funds
being spent in the local economy. JEDI in its user guidance explains that local spending
results from using local labour (e.g., concrete pouring jobs), services (e.g., engineering,
design, legal), materials (e.g., wind turbine blades), and other components (e.g., nuts and
bolts). Hence all the survey questions (noted above) are broken out by “local share.”

The Toolkit uses a simplified survey that enables the project information to be feed into African
National I-O Tables to estimate jobs.
7.4 Data Sources for I-O Tables
National I-O Tables are only created every few years due to the huge cost of assembling the wide
range of needed national data. For example, US I-O Tables rely on data from the Census Bureau;
Departments of Agriculture, Energy, and Education; the Securities and Exchange Commission,
Insurance data from A.M. Best Company, and estimates from BEA’s national income and product
estimates (NIPAs) and international transaction accounts (ITAs). For countries without national
I-O Tables, a global database (GTAP) can be used to generate I-O Tables, as detailed later.27

“The intent of the Jobs and Economic Development Impact (JEDI) models is to construct a reasonable
profile of investments (e.g., solar plant construction and operating costs) to demonstrate the employment
and economic impacts that will likely result during the construction and operating periods.” For all the JEDI
energy model excel applications, see http://www.nrel.gov/analysis/jedi/download.html
27 GTAP is the leading global database used for the analysis of developing country analyses given its
detailed coverage across regions. The consultant developing the Toolkit’s African Input-Output matrices
used the GTAP 9 Data Base, a global database consisting of regional input-output data, macroeconomic data,
bilateral trade flows, protection and energy data for the 2004, 2007 and 2011 reference years. Full
documentation on GTAP 9 Data Base is available on the GTAP website and given in: Global Trade,
Assistance, and Production: The GTAP 9 Data Base, Center for Global Trade Analysis, Purdue University. For
more information, see https://www.gtap.agecon.purdue.edu/about/project.asp
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Figure 1: Circular Flow in an Economy

Source: IFC with citations: Breisinger C.,M. Thomas, and J. Thurlow (2010), Social Accounting
Matrices and Multiplier Analysis, IFPRI,Washington,DC.

These linkages can be differentiated into backward and forward linkages.
As noted by the IFC, stronger forward and backward production linkages lead to larger multipliers:
•

Backward production linkages are the demand for additional inputs used by producers to
supply additional goods or services. For example, when electricity production expands, it
demands intermediate goods like fuel, machinery, and construction services. This demand then
stimulates production in other sectors to supply these intermediate goods. The more input
intensive a sector’s production technology is, the stronger its backward linkages are.

•

Forward production linkages account for the increased supply of inputs to upstream
industries. For example, when electricity production expands, it can supply more power to the
economy, which stimulates production in all the sectors that use power. So the more important
a sector is for upstream industries, the stronger its forward linkages will be. Forward linkages
are particularly important for the energy sector as it provides key input into the majority of
other sectors in the economy.

The I-O and SAM Tables can be used to map these backward and forward production linkages.
7.5 I-O Based Multipliers
By mapping linkages, I-O Tables can be used for generating multipliers. As noted in the earlier section,
an input-output model of an economy serves as a "spread sheet of the economy" in which any change
or shock in one part of the economy ripples across the entire economy. By manipulating the
empirical I-O model, it is possible to compute a unique multiplier for each sector in the economy.
Using these multipliers for policy analysis can provide insight and be useful in preliminary policy
analysis to estimate the economic impact of alternative policies or changes in the local economy.
Moreover, the multipliers can identify the degree of structural interdependence between
cooperatives and the rest of the economy.
The output multiplier described here is among the simplest input-output multipliers available. By

employing a series of fixed ratios from the input-output model, researchers can create a set of
multipliers ranging from output to employment multipliers, as shown in Table 5.
Type of Multiplier
Output Multiplier
Income Multiplier
Employment Multiplier

Table 5: Input-Output Table Multipliers
Definition
The output multiplier for industry i measures the sum of direct and
indirect requirements from all sectors needed to deliver an additional
dollar-unit of output of i to final demand
The income multiplier measures the total change in income
throughout the economy from a dollar-unit change in final demand
for any given sector.
The employment multiplier measures the total change in
employment due to a one-unit change in the employed labour force
of a particular sector.

Source: IMPLAN http://reic.uwcc.wisc.edu/implan/
7.7 Assumptions of I-O Tables
As with all economic modelling, the assumptions underlying the modelling in I-O Tables have
limitations. Results are based on the assumption that all industrial inputs and factors of
production are used in fixed proportions and respond perfectly elastically.
Underlying assumptions include the following:
1) Constant Returns To Scale: This means that the same quantity of inputs is needed per unit of
output, regardless of the level of production. In other words, if output increases by 10%, input
requirements will also increase by 10%.
2) No Supply Constraints: I-O assumes there are no restrictions to raw materials and assumes
there is enough to produce an unlimited amount of product. It is up to the user to decide whether
this is a reasonable assumption for their study area and analysis, especially when dealing with
large-scale impacts.
3) Fixed Input Structure: This structure assumes that changes in the economy will affect the
industry's output level but not the mix of commodities and services it requires to produce that
output. In other words, there is no input substitution in response to a change in output.
4) Industry Technology Assumption: An industry will always produce the same mix of
commodities regardless of the level of production. In other words, an industry will not increase
the output of one product without proportionately increasing the output of all its other
products. Industry by-product coefficients are constant.
5) Commodity Technology Assumption: The commodity technology assumption comes into play
when data are collected on an industry-by-commodity basis and then converted to industry-byindustry matrices. It assumes that an industry uses the same technology to produce each of its
products. In other words, an industry's production function is a weighted average of the inputs
required for the production of the primary product and each of the by-products, weighted by the
output of each of the products.

6) The Model is Static: No price changes are built in. The underlying data and relationships are
not affected by impact runs. The relationships for a given year do not change unless another data
year is purchased.28
7) Co-Efficient (multipliers) do not account for transformative impacts: As indicated above, the
constancy of input co-efficient of production assumes constant returns of scale and techniques of
production. This assumption of constant returns to scale is relevant to a stationary economy,
while that of constant technique of production is relevant to an economy with stationary
technology. However, in developing countries new inputs in infrastructure can affect technical coefficient.
This overall modelling assumption means that I-O model impacts will typically be linear, in other
words directly proportional to the size of the project without respect to economies of scale. This
assumption also means that prices do not change with demand. Such assumptions may be
reasonable where the additional source of demand is a small proportion of the local economy, or
the economy is relatively open and integrated with outside economies. Experts note that this
assumption contributes to the lack of precision and the need for caution in interpreting results.
7.8 Advantages of I-O Tables
According to the ILO, I-O models are the best practice methodology for employment estimates
given their many advantages:
1) The results of an input/output model are relatively easy to understand and communicate
to policy makers.
2) The model is based on concrete relationships between economic branches, so that it is
possible to evaluate the direct and related effects of an infrastructure project on other
sectors of activity and on the economy as a whole.
3) It is possible to simulate alternatives for an infrastructure project: short/long term
maintenance, rehabilitation or construction.
4) The foreseeable consequences of two different technologies (labour and capital based)
may be analysed simultaneously, followed by a comparative analysis.
5) The model does not require a large number of hypotheses: it does not depend on the
subjective view of the model maker to set the parameters.
6) The model does not require a vast amount of data: one financial year is enough. This
avoids approximation, which could lead to false results. From this point of view, the model
is ideal for a developing country, where there is usually a lack of statistical information.
7) The model is easy to use, easy to update and easy to calibrate, resolve and interpret.
8) It uses readily available spreadsheet software. 29
The ILO states that an I-O model is relatively simple to use once a recent I-O Table with sufficient
disaggregation is available.
This preliminary document on the Toolkit approach will be updated with more details.

Sources include various World Bank and IFC studies and the company I-O Service IMPLAN
http://support.implan.com/index.php?option=com_content&view=article&id=377:377&catid=222:222
29 “The employment dimension of infrastructure investments: A guide for employment impact assessment,”
ILO, page 26 – 27.
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