Note on the changes to the Productivity Indices

Background

A review of the methodology used in calculating the productivity indices, published in section 3.8 and Table A16 of the Economic Report on Scottish Agriculture, identified a series of improvements that have now been incorporated into this year’s results.
Historical changes in the series
The Total Income from Farming (TIFF) methodology was extensively revised in 2013. This remodelling included changes to time series in several sectors. However, these changes were generally made back, at best, to 2002, though, in some cases, not as far back as that. For example, the cattle figures derived from the new CTS data were only available from 2006. These time series had then been used in the indices calculations, resulting in jumps in the time series. 
The effect of the 2013 TIFF revisions can be seen in the following charts, which map the progress of the four indicators (the three produced in previous years for ERSA Table A16, and the GVA index). The charts show the values published each year from 2010 (red) to 2015 (violet), together with the latest estimates (dotted black). The clearest example of the above problem is in the “Output” charts, which plot a consistent pattern from the 2010 publication up to the 2013 publication, but then change markedly for the 2014 and 2015 publications. Note though that the fact that the latest 2016 estimates are nearer to the earlier estimates, particularly in the “Output per input” and “NVA per AWU” charts, is, to a certain extent, coincidental, with various changes cancelling each other out, as shown by consideration of the GVA charts.

	Gross output

[image: image1.png]2010

2011

2012

2013

2014

2015
====2016

4

[ 5102
| v1ot
| €102
| 210t
| 1102
| ot0z
| 600¢
| 800z
| Loot
| 900z
| s00¢
| vo0t
| €00z
| 200t
| 100z
| 0oot

115

95

90





	Output per input
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	NVA per AWU
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	GVA
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Subsidies
Another issue, that is best illustrated in the GVA chart, occurs due to the way in which subsidies were treated in the calculations. In 2005 a set of crop and livestock subsidies, that were coupled to production, were replaced by the decoupled Single Farm Payment (SFP). While coupled support is included alongside the related outputs in national accounts, direct subsidies are recorded separately and outwith the calculation of outputs, GVA and NVA. This resulted in the calculations showing a sudden drop in the volume of commodities, i.e. the volume of crops and livestock associated with the subsidy, weighted by the value of the subsidy, was calculated to have just disappeared from production - with a noticeable effect on the indices (see the dip in the historical GVA charts between 2004 to 2005). At the time there was consideration as to how to adjust the index calculations to avoid this false indication of a drop in production. The decision was taken to change the three productivity indicators so as to include SFP. This stopped the drop from appearing because a similarly large increase in production was assumed from the SFP (see the charts for the other three indicators, which do not show a dip in 2005). However, this adjustment was not made to the GVA indicator, possibly due to stricter National Accounts rules about its definition.
However, this methodology change was not necessary. If the volumes associated with the coupled support are continued in the calculations for at least one year after the cessation of the support, then by the time the volume drops out there is zero weight given to it, and so it does not affect the calculation. In this way direct payments can again be excluded from the indices, as they should be, without adversely affecting the indices. This approach is also consistent with if the coupled support were just considered as an element of the price received, which would also be a valid methodology.
Comparable methodology with DEFRA

In the indices published in 2016, we have replicated the DEFRA methodology (where possible), hence also creating a new “Total Factor Productivity” (TFP) indicator, similar to our previous “Output per input” index. The DEFRA methodology excludes subsidies altogether (both coupled and direct support). Our GVA indicator, however, continues to include coupled support (in line with National Accounts guidelines).

Other issues

A number of other issues were identified, which have varying sizes and directions of effect.
· Stock-change lines had used “livestock in progress” volume figures rather than the volumes associated with the stock change. This meant that we were not calculating ‘this year’s stock change at last year’s prices’.

· Stock-change for inputs was being added to the usage figures, rather than subtracted.
· Changes to the TIFF build had not been incorporated into the productivity build. In particular, FISIM (basically that element of interest payments that is in reality the payment of bank charges), which should be included in GVA and NVA, had not been separated from interest payments which are not. Other recent changes, requested by DEFRA for National Accounts in 2015 (taxes on production taken out of GVA and NVA, and incidental separate identification of categories such as heating and electricity), were also implemented at this time.

· The volume of consumption of fixed capital for buildings, machinery and vehicles was previously given as the value of it. This was therefore replaced by a volume measure.
· Some of the price indices used to estimate volume changes were changed, in some cases due to changed categories available.
· Improvements were made to some of the volume indicators, where they were based on only a partial coverage of the volume relevant to production.

· Remuneration of owner-occupiers, used only in the weight given to the number of owner occupiers, was changed to the average employee wage, rather than using their share of the TIFF value. Although perhaps less accurate, this only affects the weighting slightly, and avoids potential negative values and  the need to calculate volumes/prices for direct subsidies. It is also in line with UK methodology.

· A new input for land has been included in the input and TFP indices, though not used in the GVA index. The price of land (split into LFA and non-LFA) is obtained using the rental value. 
· A few data-entry errors were identified, including some double counting of values.
