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Introduction

This document provides a step-by-step guide to the calculation of our highly simplified version
of a genuine progress indicator, called the Modern Money Lab Prosperity Indicator (MPI).

The basic formula is as follows:

MPI = Real GDP per capita
Less social cost of inequality
Less ecological costs of emissions and material footprint
Less social cost of unemployment and underemployment

Plus social benefit of unpaid household and caring work.

Discussion

We will go through the process of creating the MPI statistic in steps, where each step relates to a
column in our excel spreadsheet.

Assume that Column A is labelled Years and goes from 7980 to 2023.

1) Step One: Nominal GDP (GDP at Current Prices) in Column B.

For the UK, this data would come originally from the Office of National Statistics (ONS), but if we
are intending to carry out the calculation for multiple countries, it makes sense to take the data
from the World Bank using this link and the embedded spreadsheet. In this case, local currency
units (LCU) refers to British Pounds (GBP).

Copy the data for the UK (row 86 of the spreadsheet), paste it as numbers, and then insert it into
Column B of our spreadsheet, labelling the units as (GBP ‘000).


https://data.worldbank.org/indicator/NY.GDP.MKTP.CN

2) Step Two: GDP Deflator (The Price Level) in Column C.

The GDP deflator is the best available indicator of economy-wide inflation. The UK’s GDP
deflator has recently been rebased at 2020, which means it indicates the average cost of goods
and services produced in the United Kingdom each year as a percentage of their cost in 2020.
Once again, data is drawn originally from the ONS, but we take it from the World Bank using this
link.

Copy the data for the UK (row 86 of the spreadsheet), paste it as numbers, and then insertitinto
Column C of our spreadsheet, labelling the units as (2020 = 100.0).

3) Step Three: Real GDP (GDP at Constant 2020 Prices) in Column D.

This column provides an estimate of what each year’s GDP statistic would have been if the 2020
price level had applied in all other years.

To calculate it, in Column D take the data from Column B, multiply by the value of the GDP
deflator in Column C in 2020 (which is of course 100.0) and divide by the value of the GDP
deflator in Column C in the relevant year. Label the units as 2020 prices and (GBP ‘000).

4) Step Four: Population in Column E.

Once again, this data comes from the ONS, but we draw it from the World Bank using this link.

Copy the data for the UK (row 86 of the spreadsheet), paste it as numbers, and then insertitinto
Column E of our spreadsheet. The units are (Persons).

5) Step Five: Real GDP per capitain ColumnF.

Divide Column D by Column E. Label the units as 2020 prices and (GBP ‘000). This column is an
input into the calculation of our MPI.

6) Step Six: Gini Statistic (Net Income) in Column G.

There are several databases of internationally comparable statistics on inequality, using an
index known as the Gini statistic, which lies between 0 and 100 (where 0 indicates perfect
equality and higher values imply more inequality). A number of statistical issues arise in putting
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https://data.worldbank.org/indicator/NY.GDP.DEFL.ZS
https://data.worldbank.org/indicator/NY.GDP.DEFL.ZS
https://data.worldbank.org/indicator/SP.POP.TOTL

these time series together so that the databases are not identical, but they all tell essentially the
same story about changes in inequality over time and comparisons of inequality between
nations. We will use the Standardised World Income Inequality Database (SWIID). Data on the
UK’s net income Gini can be downloaded using this link.

You will see this box.

v W swiid9_9

B swiido 9_summary.csv 278.81 kB L2
B swido o.rda 12.99 MB X
B stata_swiid.pdf 267.91 kB X
B R swiid.pdf 226.26 kB 3
B swido 9.dta 21.32 MB X

Click on the download arrow in the second row (the 278.81kb one). Then take the gini_disp data
for the United Kingdom in Column C of the Excel spreadsheet you have downloaded. Paste it
into Column G of our spreadsheet. Indicate that it relates to Net Income (or disposable income)
and that the source is the SWIID.

7) Step Seven: Inequality Index in Column H.

Our Inequality Index is constructed by dividing the Gini statistic by 20, because 20 appears to be
about the practical minimum for this measure of inequality in a modern economy. The
Scandinavia countries achieved net income Gini statistics in the low 20s in the early 1970s.

8) Step Eight: Inequality-Adjusted Real GDP in Column I.

To calculate a figure for the cost of inequality, we divide Real GDP (Column D) by our Inequality
Index (Column H) to produce Inequality-Adjusted Real GDP. The units are 2020 prices and (GBP
‘000).

9) Step Nine: Real Cost of Inequality (2020 Prices) in Column J.

This is just Column D minus Column I. The units are 2020 prices and (GBP ‘000).


https://fsolt.org/swiid/
https://dataverse.harvard.edu/file.xhtml?fileId=11667866&version=14.0

10) Step Ten: Real Cost of Inequality per capita in Column K.

This is Column J divided by Column E. The units are 2020 prices and (GBP ‘000). This column is
an input into the calculation of our MPI.

11) Step Eleven: Shadow Annual Wage in Column L.

Our ‘shadow wage’ in the MPI is calculated as the Inequality-Adjusted GDP per capita divided by
the Population. We use this shadow wage as an input is estimating the social cost of
unemployment and underemployment and the social benefit of unpaid household and caring
labour.

This is Column | divided by Column E. The units are 2020 prices and (GBP ‘000).

12) Step Twelve: Unemployed Persons in Column M.

While the World Bank does publish data on unemployment rates and the labour force, which
can easily be used to provide estimates of the number of unemployed persons in a country, we
are taking data directly from the UK Office of National Statistics on this occasion.

Take data on the average number of unemployed persons each year between 1980 and 2023 by
downloading the figures relating to this chart.

Chart
LFS: Unemployed: UK: All: Aged 16+: 000s: SA: Annual = 4 quarter average
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=== LFS: Unemployed: UK: All: Aged 16+: 000s: SA: Annual = 4 quarter average
Source:

Click on ‘Table’ rather than ‘Chart’ and you will get the number of persons each year (in ‘000s).
This is the data for Column M. The units are in ‘000s of persons.


https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS?view=chart
https://data.worldbank.org/indicator/SL.TLF.TOTL.IN?view=chart
https://www.ons.gov.uk/employmentandlabourmarket/peoplenotinwork/unemployment/timeseries/mgsc/unem

13) Step Thirteen: Underemployed Persons in Column N

The World Bank does not publish data on underemployment, which exists when people have
paid employment for at least an hour each week, but are actively seeking and available to take
up additional hours each week. Incomplete data on underemployment can be sourced from the
UN International Labor Organisation (ILO) for at least some countries, and also from their
national statistical agencies.

The UK ONS publishes data on the number of underemployed people in the UK, going back to
2002. That data can be accessed via this link. If you download the spreadsheet, you will see
quarterly underemployment figures from 2002 onwards. You can average the four quarters of
each year to produce annual data. While the data is not available for the UK before 2002, we can
use a reasonable assumption to impute data. There has for many years been a higher ratio of
underemployment to unemployment in Australia than in the UK, with the ratio in the UK being
about 0.9 times the ratio in Australia. Underemployment data is available for Australia going
back to 1978. We can reasonably take the ratio of underemployment to unemployment each
year in Australia between 1980 and 2001 and multiply by 0.9 to derive a ratio for the UK. If we
multiply this figure by the number of unemployed persons in the UK each year (Column M) we
can derive a statistic for Column N (from 1980-2001) to attach to the actual estimates for
underemployed persons in the UK which are available from 2002 onwards.

The ratio of underemployment to unemployment in Australia in these years was as follows
(Source: my calculations, derived from Australian Bureau of Statistics data):

1980 0.4
1981 0.46
1982 0.42
1983 0.43
1984 0.49
1985 0.58
1986 0.64
1987 0.7
1988 0.76
1989 0.83
1990 0.9
1991 0.78
1992 0.7
1993 0.68
1994 0.76
1995 0.85
1996 0.95
1997 1.02


https://ilostat.ilo.org/topics/unemployment-and-labour-underutilization/
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/underemploymentandoveremploymentemp16

1998 1.09

1999 1.17
2000 1.25
2001 1.34

In this case, we can multiply these ratios by 0.9 to get a ratio we can apply to the UK. The units
are in ‘000s of persons.

14) Step Fourteen: Real Cost of Unemployment and Underemployment in Column O.

While it is generally the case that underemployed people are only seeking a few hours of
additional employment, we nonetheless estimate this cost based on multiplying our shadow
wage by the sum of the number of unemployment persons plus 0.5 times the number of
underemployed persons. This reflects the correlation between high levels of underemployment,
the gig economy and insecure employment.

The sumis 1,000 x (Column M + [0.5xColumn N]) x Column L. The units are 2020 prices and
(GBP ‘000s).

15) Step Fifteen: Real Cost of Unemployment per capita in Column P.

This is Column O divided by Column E. The units are 2020 prices and (GBP ‘000s). This column
is an input into the calculation of our MPI.

16) Step Sixteen: Hours of Unpaid Care and Household Work in Column Q.

The data here is often a problem. For EU countries, there is some data on time use available
from Eurostat. Some data can be got from the World Bank. National statistical agencies,
including the ONS, publish time use data. The ONS provides data on average time spent per day
by adults on Unpaid Childcare, Unpaid Adult Care and Unpaid Housework since 2020. The data
is not very reliable. It is reasonable to take average minutes used for the sum of these activities
per adult from 2020 to 2023, and then to multiply this sum by 365 and by the number of adults
(people over the age of 15) to estimate the number of hours of unpaid household and care work
being carried out in the UK each year across our sample period.

Data on minutes per adult can be estimated from this link. Data on adults over the age of 15 can
be found from the World Bank by using this link for the proportion of the population between 15



https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/datasets/timeuseintheuk
https://data.worldbank.org/indicator/SP.POP.1564.TO.ZS

and 64 and this link for those over 64. If you sum these proportions and multiply by the UK
population data in Column E you will get an estimate of the number of persons in the UK over
the age of 15. If you then multiply this by your estimate of the number of hours per adult of
unpaid care and household work you will get the statistic we are seeking in Column Q. Don’t
forget that the original time-use data is in minutes, so you must divide by 60 for units in hours.

Hours of Unpaid Care and Household Work = Hours of Child and Adult Care and Housework per
Adult per day x 365 x (Proportion aged 15-64 plus proportion of 65 and above) x Population.

The data should be recorded in millions of hours.

Note that our definition of unpaid work is a narrow one — for example, we are excluding voluntary
work, which you could argue we ought to include in a more comprehensive measure.

17) Step Seventeen: Imputed Real Valuation of Unpaid Care in Column R.

Take the data in Column Q and multiply by 1,000,000 times the shadow wage in column L,
before dividing by the product of (52 weeks x 38 hours), assuming a 38 hour working week. The
result will be an estimate of the value of this unpaid work at 2020 prices in (GBP ‘000s).

18) Step Eighteen: Real Value of Care Work per capita in Column S.

Divide Column R by Column E. This will be at 2020 prices in (GBP ‘000s). This column is an input
into the calculation of our MPI.

19) Step Nineteen: Territorial Emissions of Carbon Dioxide in Column T.

Estimated UK production-based emissions can be downloaded from the Our World in Data site.
However, the UK is one of those countries with consumption-based emissions (including
imports but excluding exports) that generally exceed production-based emissions (including
exports but excluding imports), at least since the 1980s. Consequently, Column T data will not
affect the MPI of the UK since the 1980s, since we are taking the higher of consumption and
production-based emissions in tonnes.


https://data.worldbank.org/indicator/SP.POP.1564.TO.ZS
https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS
https://ourworldindata.org/grapher/annual-co2-emissions-per-country

20) Step Twenty: Consumption Emissions of Carbon Dioxide in Column U.

Estimated UK consumption-based emissions are available from the same Our World in Data
site. These will affect the MPI of the UK. The data is not available prior to 1990. It is reasonable
just for the purposes of convenience for us to impute consumption-based emissions prior to
1990 as changing in proportion to Real GDP.

21) Step Twenty-One: CO2 Emissions (Maximum of Consumption and Production-
Based) in Column V.

This is simply the higher of the two figures in Columns T and U each year. This can be displayed
using the = MAX(,) function in Excel.

22) Step Twenty-Two: CO2-equivalent Emissions of Methane in Column W.

Methane and nitrous oxide are also significant greenhouse gases, which must be included in our
estimate of ecological costs. Estimated CO2-e emissions of methane for the UK are also
available from the Our World in Data site.

23) Step Twenty-Three: CO2-equivalent Emissions of Nitrous Oxide in Column X.

Methane and nitrous oxide are also significant greenhouse gases, which must be included in our
estimate of ecological costs. Estimated CO2-e emissions of nitrous oxide for the UK are also
available from the Our World in Data site.

24) Step Twenty-Four: Total CO2-equivalent Emissions in Column'Y.

This is simply the sum of the data in Columns V, W and X. The units are tonnes.

25) Step Twenty-Five: Real Ecological Cost of Emissions Per Tonne in Column Z.

A compromise figure, between orthodox economists (much lower) and ecologists (often far
higher) for the 2020 shadow price of a tonne of emissions (at 2020 prices) is GBP 180. Input this
price into Column Z for 2020. Then ensure that the real (inflation-adjusted or relative) price of a
tonne of emissions increases by 5% year-on-year between 1980 and 2023. You can do this by


https://ourworldindata.org/grapher/consumption-co2-emissions
https://github.com/owid/co2-data
https://github.com/owid/co2-data

dividing the subsequent year’s real price by 1.05 for each year prior to 2020, and multiplying the
previous year’s real price by 1.05 in every year after 2020. The units are GBP at 2020 prices.

26) Step Twenty-Six: Real Cost of Emissions at 2020 Prices in Column AA.

Multiply the data in Column Y by the price in Column Z. Divide by 1,000 to express the result in
(GBP ‘000s) at 2020 prices.

27) Step Twenty-Seven: Real Cost of Emissions per capita in Column AB.

Divide the figures in Column AA by Column E. The resulting data will be at 2020 prices in (GBP
‘000s). This column is an input into the calculation of our MPI.

28) Step Twenty-Eight: Material Footprint, including Exports in Column AC.

We now turn to the database of the UNEP (UN Environment Program) International Resource
Panel. Under ‘Filter Countries’ select ‘United Kingdom’; under ‘Filter Categories’ select
‘Biomass’, ‘Metal Ores’, ‘Non-metallic minerals’ and ‘Fossil fuels’; and under ‘Filter Flow Types’
select ‘EXP’ (Exports) and ‘MF’ (Material Footprint — which excludes exports). We want to include
exports, so that countries with major minerals and fossil fuel exports like Australia have the
footprint of those exports recorded as a national ecological cost. You can then click on ‘Export
Selection’ to download the data. The data goes back to 1970, but we only want the data since
1980. There will be 8 figures to sum for every year, given the two flow types and four categories
for each. The sum should be included in Column AC, with units in tonnes.

(We could have added a further 8 columns to our spreadsheet here, but to simplify we will just
include the sum of the eight figures which we will sum separately.)

29) Step Twenty-Nine: Real Cost of Material Footprint per tonne in Column AD.

On the basis that by 2020 the global impact of material extraction on a variety of ecological
problems (or crises) including extinctions was about as severe as the ecological cost of
continuing carbon emissions, it makes sense to apply a social cost per tonne of material
footprint which is half the shadow price of a tonne of CO2-e emissions.

This leads us to multiply the figures in Column Z by 0.5 to provide a measure of the real cost of
material footprint per tonne. The units are GBP at 2020 prices.
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https://www.resourcepanel.org/global-material-flows-database
https://www.resourcepanel.org/global-material-flows-database

30) Step Thirty: Real Cost of Material Footprint including Exports in Column AE.

Multiply Column AC by Column AD and divide by 1,000, to provide this estimate in (GBP ‘000s)
at 2020 prices.

31) Step Thirty-One: Real Cost of Material Footprint per capita in Column AF.

Divide the figures in Column AE by Column E. The resulting data will be at 2020 prices in (GBP
‘000s). This column is an input into the calculation of our MPI.

32) Step Thirty-Two: Calculate the Modern Money Lab Prosperity Indicator (MPI) in
Column AG.

Referring back to our original formula, we now do the following sum:

Column F (Real GDP per capita) MINUS
Column K (Cost of Inequality per capita) MINUS
ColumnP (Cost of Unemployment per capita) PLUS
Column S (Value of Care and Housework per capita) MINUS
Column AB (Cost of CO2-e emissions per capita) MINUS
Column AF (Cost of Material Footprint per capita) EQUALS

MPI (at 2020 Prices).

Activity

Now what you might do, and what we will do in our final recorded video for Foundations of a
Sustainable Economy is to go through the above steps on an Excel spreadsheet, and then to
construct a chart of Real GDP per capita and the MPI between 1980 and 2023.

You could attempt this yourself before watching the video. Should you do so, observe whether
the MPIl is rising with Real GDP over time, or whether a gap is opening up between them. It may
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even be that by the end of the sample period MPI is starting to fall while Real GDP is increasing.
You should consider the causes of this. If you have watched the video, you might like to
construct an MPI series along similar lines for another country or set of countries.

This additive measure is highly subjective, excludes many relevant variables (albeit with the
justification they are generally correlated with data we have included) and as an additive
statistic is not a measure of strong sustainability (increasing real GDP could in principle cancel
out rising ecological costs in this statistic).

However, it is a simplified treatment of the issues covered with more rigor in Genuine Progress
Indicator studies, including this early Australian one (Hamilton, 2000) and several that are
referenced elsewhere in our degree, in Foundations of Real-World Economics and especially in
Ecological Economics.

Sources:

Data on Gross Domestic Product, the GDP Deflator, and Population statistics have been drawn
from the World Bank.

Gini statistics have been taken from the Standardised World Income Inequality database of
Frederick Solt.

Unemployment and underemployment data have been taken from the Office of National
Statistics in the United Kingdom and the Australian Bureau of Statistics.

Emissions data is drawn from Our World in Data.

Material footprint data is derived from the database of the United Nations Environment
Program.

Reference:

Hamilton, C. and Denniss, R. 2000. “Tracking Well-being in Australia: The Genuine Progress
Indicator 2000”. Discussion Paper Number 35, December 2000, The Australia Institute.

https://australiainstitute.org.au/wp-content/uploads/2020/12/DP35_8.pdf
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