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Introduction

The economic input-output model used for this study was compiled by Skip Laitner, a Senior
Economist of the US Environmental Protection Agency.

This work is indicative not authoritative, the aim is to stimulate debate around the issues of jobs
and energy efficiency.

The Input-Output (I/0) model

The I/O model is spreadsheet based. Essentially the model develops relationships between
expenditure and savings (on an economy wide basis) resulting from electricity savings in
industry due to an energy efficiency program. From this, ‘multipliers’ are calculated which
establish income levels that derive from cash flow through the economy as transactions take
place as a result of the energy efficiency intervention The amount of money spent on salaries is
deduced, and divided by an average wage.

The competing trends are between:
= money spent in the South African economy versus money spent on imports and

= reduced cash flows to the electricity sector (and therefore mining with further job
implications) versus more money available to industry for spending in the local economy.

Important assumptions include:
= The percentage of local content in the measure being applied.
= The payback period of the outlay to achieve the energy saving.
= The fraction of the money spent to be taken as a loan.
= The number of years over which this money will be paid back.

= Other productivity gains resulting from the energy efficiency improvement, as a fraction
of the energy savings.



In the case of this work the following assumptions were made:

Generally two localfforeign content values were used for each measure: 20% and 80%
to establish a range of impacts.

A five year period was chosen for the loan repayments, with a real interest rate of 10%.

A government program cost of 5% of the implementation cost was used over the period
and added to the cost of the measure.

The period considered was from 2003 to 2013 with savings initiating from 2004.

Short description of the methodology

The model follows the following steps:

The model begins with a ‘transaction table’, of cash flow movements from to and from a
set of sectors in the economy. The sectors considered are as follows:

o Agriculture

o Mining

o Manufacturing
o Electricity

o Trade

o Construction

o Finance
o Services
o Wages

o Other added value

By dividing the individual transactions by the total for the sector, the percentage
transaction from each sector to the other was established.

By linear algebra manipulation a matrix was established which gave the change of
income in that sector per unit of expenditure in that sector. This was termed the ‘income
matrix’.

From the income matrix, it was possible to determine expenditure in each sector on
wages, and from this derive an ‘income multiplier’.

The ‘income multiplier’ was derived for each sector.

With the income multipliers, wages expenditure in each sector identified earlier, could be
established for every rand added to that sector.

The costs of the energy efficiency measure (or program) were unpacked into
expenditure over the life of the project and into the relevant economic sector.

The expenditure into each sector was then multiplied by the income multiplier to
establish the increase in wages resulting from expenditure in the sector over the
economy.

The wage increases were the divided by an assumed average salary of R30 000 pa.



Shortcomings of the I/O model approach

Some of the shortcomings of the approach used in the modelling are summarised as follows:

The users are still inexperienced with the technique, which is fairly new.

It is assumed that the shape of the economy does not change significantly, and is
dependant on a relatively static transaction table.

It is assumed that industrial electricity growth is not significant over the period.

The model does not necessarily capture the effect of displacing a new power station by
increased energy efficiency. This is in part due to the assumption that the shape of the
transaction table for the country is static.

The transaction table should be updated, current figures are for 1997 and have been
taken from Statistics South Africa.

A Large proportion of transactions, outside of the sectors considered, are not clearly
defined.

It is assumed that the R/$ exchange rate is kept constant.

Screen captures from the spreadsheet model

Please see Figure 1 on Page 4.



Figure 1. Determining the income multipliers
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Figure 2: Determining the program spending

Program Down Loan Annual Net Interest
Year Invest Spend Paynent Paynent Save Save Payments
2002 0 0 0.0 0.0 0.0 0.0 0.0
2003 0 11 0.0 0.0 0.0 (11.0) 0.0
2004 110 22 55. 2 14. 6 110.5 18.6 35
2005 221 11 110.5 43.7 331.5 166.2 10.6
2006 221 11 110.5 72.9 552.5 358.0 17.6
2007 221 11 110.5 102. 0 773.4 549.9 24.7
2008 221 11 110. 5 131. 2 994.4 741.7 317
2009 221 11 110.5 145. 7 1,215.4 948.1 35.2
2010 221 11 110.5 145. 7 1,436.4 1,169.1 35.2
2011 221 0 110.5 145. 7 1,657.4 1,401.1 35.2
2012 0 0 0.0 116. 6 1,657.4 1,540.8 28.2
2013 0 0 0.0 87.4 1,657.4 1,569.9 21.1
2014 0 0 0.0 58. 3 1,657.4 1,599.1 14.1
2015 0 0 0.0 20.1 1,657.4 1,628.2 7.0
2016 0 0 0.0 0.0 1,657.4 1,657.4 0.0
2017 0 0 0.0 0.0 1,657.4 1,657.4 0.0
2018 0 0 0.0 0.0 1,657.4 1,657.4 0.0
2019 0 0 0.0 0.0 1,657.4 1,657.4 0.0
2020 0 0 0.0 0.0 1,657.4 1,657.4 0.0
Totals 1,657.4 99.4 828.7 1,093.0 21,988 19, 966.4 264.3

1,657.4



Figure 3: Determining the impacts
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Measures modelled and results of the I/O model

The following industrial electrical efficiency measures were modelled and reported below:

7

% All measures
s Compressed air
% Thermal

% HVAC

¢ Lighting

% Motors and

% VSD’s

These are modelled with a local content of either 80% and 20%. In the case of compressed air
an example of a 100% local content is shown.

Results from implementing industrial energy efficiency options

Figure 4. Jobs created from applying all measures, assuming: 70% local content, 2 year
payback and 15% electricity saving.
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Figure 5. Jobs created from applying all measures, assuming: 20% local content, two
year payback and 15% electricity saving.

Job years

Figure 6. Jobs created from applying compressed air leak fixing measures, assuming:
100% local content, 0.75 year payback and 4% electricity saving.

Job years




Figure 7: Jobs created from applying compressed air leak fixing measures, assuming:
20% local content, 0.75 year payback and 4% electricity saving.

Job years

Figure 8: Jobs created from applying steam management and thermal efficiency
measures measures, assuming: 80% local content, 0.5 year payback and 2%
electricity saving.

Job years
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Figure 9: Jobs created from applying steam management and thermal efficiency
measures, assuming: 20% local content, 0.5 year payback and 2% electricity
saving.

Job years

Figure 10: Jobs created from applying HVAC efficiency measures, assuming: 80% local
content, 0.5 year payback and 1% electricity saving.

Job years
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Figure 11: Jobs created from applying HVAC efficiency measures, assuming: 20% local
content, 0.5 year payback and 1% electricity saving.

Job years

Figure 12: Jobs created from applying energy efficient lighting measures, assuming:
80% local content, 5 year payback and 2% electricity saving.

Job years
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Figure 13: Jobs created from applying energy efficient lighting measures, assuming:
20% local content, 5 year payback and 2% electricity saving.

Job years

Figure 14: Jobs created from applying energy efficient lighting measures, assuming:
20% local content, 3 year payback and 2% electricity saving (hypothetically
assuming similar to CFL implementation in commerce.)
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Figure 15: Jobs created from applying energy efficient motor measures, assuming: 80%
local content, 4 year payback and 1% electricity saving. (A similar graph is
generated for VSD’s)

Job years

Figure 16: Jobs created from applying energy efficient motor measures, assuming: 80%
local content, 4 year payback and 1% electricity saving. (A similar graph is
generated for VSD’s)

Job years

Conclusion

The results of the 10 modelling are included to encourage debate concerning energy efficiency
and job-creation. This work should be re-done in detail, and expanded to different sectors and
measures. It is interesting that payback and local content are important considerations when
developing energy efficiency strategies. Also noteworthy is the fact that after time, all energy
efficiency seems to create sustainable jobs.

It should again be emphasised that this is only an indicative study, and critical comments in the
early section of this appendix apply.



