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Workforce model Overview 

The Workforce model is a the result of a combined effort, led by UNESCO with EPDC to build a tool with which policy makers and planners can project future changes in the education make-up of the labor force.  Changes are determined by trends in schooling and graduation rates and labor force participation rates of different population groups.  

The Workforce model will be primarily useful for poor- and middle-income countries, where there is still much scope for improvement in the educational attainment levels of the labor force and there is a large range in the educational make-up of workers.  What will the education make-up of the labor force be 10 or 20 years hence?  How and how fast can government and private efforts improve the education levels of the labor force in countries where these levels are low?   What is the most efficient way to increase a particular education level within the labor force?  These are the questions the Workforce model is designed to give a response to.     

The model is composed of four main components each of which builds on the preceding one, shown below.  First, the overall population of the country is projected by age and sex but undifferentiated by education (the model can also project sub-national regions).   The population provides the overall number of people of working age – potential members of the labor force.  The population also provides input for the next calculations, namely, students in primary, secondary, vocational, and tertiary education.  The student body at each level is computed in the same way that a Ministry of Education or a school planning board would project these numbers.  For each projection year, the number of students in each grade or level, from grade 1 primary, to graduate tertiary is computed using intake rates and promotion, repetition, dropout, and transition rates between levels.    At each grade, a portion of the students discontinues their education.  This outflow, the school leavers, becomes part of the post-school population.  The post-school population is differentiated by the highest level of education completed as well as age and sex and projected with the same mortality rates as the overall population. The leavers enter the post-school population in their age, sex and highest education level group.  Finally, for each projection year, force participation rates by sex, age, and education level are used to compute the labor force by education.  A more extensive picture of the model is shown on the next page.   More detail on the calculations is provided in the appendix.

Four components of the Workforce model – population, students, post-school population, and workforce.
 (
Workforce 
by  grade
, level
) (
Population by age, sex
) (
Post-school population by  grade, level
) (
Students by grade, level (primary, secondary, vocational, tertiary
)





All of the calculations for the model can be found on one page of the excel workbook, the Model Interaction page.

Workforce model Overview – page 2 
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Getting started.

The Workforce model has three main pages.  The Model Interaction page is where you will select the country, change scenario settings, check results, and click to save your scenarios.  It is also the page that contains all of the calculations for the model.

 (
Model Interaction Page (equations and assumptions)
)
 (
All 
Da
ta page
) (
Saved Scenarios page
)




 (
The Saved Scenarios page 
is where your scenario assumptions and selected results are saved.  When you come back to the model another day, you can retrieve your earlier scenarios.
) (
The All Data page 
is where all of the initial data for the country, or countries and regions is stored.
)





When the model is opened, it starts on the Model Interaction Page that looks like this:

At the top is the Getting Started section. 
It lists the six steps to using the model and making projections and contains important selection boxes.

[image: ]Note the tabs on the bottom to the All Data and the Saved Scenarios pages.



Getting started – page 2.

1. The first thing to do is select a country from the list, just by clicking on it (Djibouti below).

2. Once a country is selected, the second box shows all of the scenarios that have been saved for that country (only one scenario, “Default-Constant” has been saved for Djibouti below; the “Default – Constant” scenario is saved for all countries).  Select the scenario you want use as the base for your work today.

3. Then, click on the “Get Data” button[footnoteRef:1].  This loads the country data and the scenario settings into the Interactive Sheet[footnoteRef:2]. [1:  If your excel is giving you an error message, it may be that it is not running the macros in the model.  Check if there is a “blocked content” message just above all of the cells (below the excel menu).  Say, “yes” to allowing blocked content.  Alternatively, go to the Office Button  /Excel Options (lower right)/ Trust Center / Trust Center Settings, click on the “Show the Message Bar …”.  Then proceed as above and say “yes” to blocked content.]  [2:  Technically, the Get Data button does the following.  It copies cells from the All Data page for the selected country and pastes them in the Model Interaction page cells Q172:BX248.  It then copies settings for the selected scenario from the Saved Scenarios page and pastes them to BH2:BH69.  The model calculations and the scenario setting boxes are linked to these two ranges.] 


[image: ]


Now you are ready to make scenarios.


Making scenarios
[image: ]
Step 4 is making the scenario.  The guideline, “4. Change settings below”, refers to changing the assumptions in the scenario.  The direction of the projections is determined by a) initial values and b) assumptions about certain, driving variables.  Change settings refers to b) changing assumptions.


What you can change for the scenario

Right below the getting started section you will find three sections where you can change the scenario settings.  These are: 

[image: ]

The working age population is set at age 15 to 64 and is determined by population growth.  The two indicators you can change in this section are: mortality, and in fertility.  

[image: ]
The flows through school – pupils and students – determine the educational attainment of the adults, and the labor force.  The model contains four basic education levels, primary, lower secondary, upper secondary, vocational, and two higher education levels, undergraduate and graduate level tertiary.  
The indicators you can change in this section are: 
· intake rate
· repetition rates
· dropout rates
· transition rates between levels
· enrolment and graduation in tertiary education.  

[image: ]

The labor force is the product of the adult population by educational attainment and the labor force participation rates.  The indicators you can change are the labor force participation rates by education.







Making scenarios – page 2.
How to make changes

 (
Max and min values are shown at the ends of the slider.  Your values should 
not 
be
 outside these bounds.
)Most of the variables can be changed using sliders, like the one shown below. Sliders affect the orange target cells (you can also type directly into the orange cells).

[image: ]


 (
The initial values (for the start year) are shown in 
green cells
.  These are linked to the All Data information.  Change these ONLY in the All Data page - see section “Adding more, better data”, page 12.
)
 (
The target values (these are the ones you set!) are shown in orange cells.
You can set the target year and the target value.
The model interpolates linearly between the initial and the target values.
)



[image: ]For the labor force participation rates, there are no sliders.  You can enter the target values directly into the orange cells.




[image: ]See your results!

You can immediately see the results of your changes in any of the graphs placed just to the right of the scenario setting boxes.
[image: ](If you prefer numbers you can also scroll down to the calculations starting on row 251.  More on numbers and calculations in the appendix).

Making scenarios – page 3.

[image: ]Make sure the scenario assumptions are consistent and within bounds
There are many scenario settings, which would produce impossible or illogical results.  
Example 1: dropout plus repetition rates should not exceed 100.
Example 2: graduates from tertiary should not exceed enrolment rates.
The Workforce model checks for such inconsistencies.  It gives a warning if there are problems and signals where the problems are and how to fix them.
If you see the large warning box  at the top of the Settings for Pupils section, don’t ignore it!
[image: ]Where to find the inconsistencies:
To the right of some target cells are CHECK cells.  If the target values are OK, the check cell value = 0.  
If the target values are NOT OK, the check cell is red and has value 1.  The target value cells are also red.
When all check cells are value 0 (all errors corrected), the large warning box disappears.

[image: ][image: ]How to fix the inconsistencies:           When you find a red check cell and/or target value, hover over the check cell with your mouse.  A note will appear to tell you how to fix the target values (you can often choose between changing one or more values to make the model consistent).



Saving scenarios
End of the day…
When you are satisfied with the scenario settings (or it is time for a meeting or a drink) you can save your scenario settings.
 (
Name the scenario in the “Name Scenario” box (just type it in the box.  You can also type the name into cell L2 if you prefer).  We called this one the “Consistent Scenario”
)Go back to the “Getting Started” section at the top of the Model Interaction page.
 (
Then click on the “Save Scenario” button.
)


[image: ]
[image: ]All the settings for the assumptions are now saved on the “Saved Scenarios” page, which looks like this:

All of the information about a scenario is saved in ONE COLUMN, with the scenario name at the top.


To remove a scenario, simply delete its column (but NOT column B!).  The model updates automatically.
The next day…
[image: ]The next time you open the model, and select the country you had been working on (Djibouti), the saved scenario will appear in the Select Scenario box.   Click on the country, click on the scenario, click on “Get Data” and continue working. 
Saving scenarios – page 2.
Saving selected results
The Saved Scenarios page as prepared by the EPDC contains only the settings for the assumptions. Sometimes, it may be useful to save selected results – for example, the total sum of pupils, or, the size of the labor force with secondary education and higher.
To save particular RESULTS, you need to scroll down to the model calculations and results.  These start on row 251 (details on the computations in the appendix).
Example: saving the labor force by education, age, and sex in 2006 and 2015
Find the rows with LABOR FORCE BY EDUCATION (pink cells starting on row 1963).
[image: ]
[image: ]Then go to Saved Scenarios page, to the orange column and scroll down to cell B72


[image: ]
In this cell (and all cells below it) link to the cell on the Model Interaction page that you want to save (in this example, Labor Force with no schooling, starting with Male, age 15-19).  

[image: ]Don’t forget to add a label/name to the results in column A!  


When you save scenarios, a macro will automatically paste these results into each scenario column.
If you prefer, you can also send your Workforce model to epdc@aed.org with a list of indicators and we will add the list to the Saved Scenarios page for you.

Saving scenarios – page 3.
Advanced saving selected results
You may be interested in particular aggregations of the data that are not included in the calculations.  In this case, you have to add your own calculations to the bottom of the Model Interaction worksheet.  You can then link to them from the Saved Scenarios page as described above.
Example: saving the total size of the labor force with secondary education and higher.
Scroll all the way down to the end of the calculations on the Model Interaction page (row 2365).
In the empty rows add your own equations. 
 This example gives a sum for all of the labor force (male and female) with complete secondary education or higher – you can verify the cells in your model.
[image: ]

Treat these new results as any other results and add them to the Saved Scenarios page.


Adding more, better data
The data is saved on the All Data page, organized in blocks, by country.  Each block is organized identically so that it can be easily pasted into the Model Interaction page.   NOTE: DON’T CHANGE THE LAY-OUT, or the data will not be properly activated.
[image: ]
Better data – adding more recent, more accurate numbers
To update any numbers all you need to do is replace them on the All Data page.  The new numbers will be activated next time you get started and click on the “Get Data” button.
DON’T change the numbers on the Model Interaction page – they will be overwritten next time you select a different country and/or scenario.
Adding a new country
1. Copy the whole block of data cells from one country to the next empty row on the All Data page.
2. Replace the old country name with the NEW COUNTRY name, and enter the NEW COUNTRY DATA in the labeled cells.
3. Add the NEW COUNTRY name to the Lists page in column A.

 (
Copy
)[image: ]
The new country will appear in the Getting Started menu can be activated
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Default: Constant rates
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Following user-driven assumptions about average LFPR per education level

Default: Constant rates
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