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RESPONSE TO FRONTIER’S NOTE ON ‘DYNAMIC EFFICIENCY ANALYSIS’   

1.1. Introduction 

CEPA has been commissioned by the ACM (formerly NMa) to respond to issues raised by GTS, 

which are set out in a report prepared by Frontier Economics,1 in its review of CEPA’s November 

2012 report.2 

The two main issues raised by GTS and that we have been asked to consider relate to: 

 The selection of comparator sectors where Frontier argues that those used in our analysis 

are unsuitable for GTS and that the rationale for the selection of the comparators and the 

time period is not strong.  

 The rationale applied to the selection of academic studies to provide a benchmark range 

which Frontier considers is not clear. 

Before addressing these issues in detail it is useful to point out that while our productivity analysis 

makes use of a range of available data it also requires the exercise of judgement.  In reaching the 

conclusions in our report we used available data in combination with our experience and 

judgement and we also drew upon approaches adopted by other regulators. Where we use 

judgement in our report we also produce sensitivity analysis to indicate the impact of using 

alternate assumptions.  

As we undertook our analysis we identified a number of the issues that have subsequently been 

identified by Frontier; indeed some are discussed within our original published report.  

Notwithstanding the issues raised by Frontier, we consider that the assumptions that we use to 

derive the range for potential productivity improvements are appropriate, but we note that that 

they should be considered in the context of the available evidence.   

We agree with Frontier that the results from academic work should be treated with some caution.  

This is how we treat them within our published report. Our analysis uses averages over the studies, 

rather than using the highest estimate as the upper bound. We believe that this use of averages is 

somewhat conservative in identifying a possible range as any measurement/ modelling errors/ 

choices can be symmetrical and the estimates for dynamic productivity could also be higher rather 

than lower than is suggested by the average. 

We note that we incorrectly included within our estimates the Economic Insights 2009 paper rather 

than its 2012 update.  However this impacts our range for the gas distribution companies; it has 

no impact on the range for GTS.    

Overall it should be noted that our report provides a possible range for achievable efficiency gains 

for GTS and, as with most regulatory decisions, some degree of judgement is also required from 

ACM in setting the efficiency challenge for GTS. 

The subsequent sections of this paper address the specific issues raised by Frontier. 

                                                 
1 Frontier, Dynamic Efficiency Analysis, 2013.  
2 CEPA, Ongoing efficiency in new method decisions for Dutch electricity and Gas network operators, November 2012.   
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1.2. Selection of sample (comparators and time period)   

The key concern that Frontier has raised regarding CEPA’s analysis relates to the selection of 

comparator sectors from the EU KLEMS dataset. They have also questioned the use of two 

business cycles as the time period over which the analysis is prepared and have suggested that an 

adjustment for catch-up efficiency should have been made.  

Selection of comparators 

Frontier raised concerns in relation to the sub-section of sectors chosen as the ‘selected’ sectors in 

the report.  Specifically it noted that ‘it is essential to set out clear and transparent criteria for 

selection of sectors…[t]his has not been done’.3 Had it been possible to do so we would have 

mapped activity within the regulated companies at a granular level to the EU KLEMs dataset, i.e. 

mapped specific activities, for example, financial intermediation to the companies’ treasury 

activities.  However, this data was not available for the regulated companies.  Therefore, we based 

the selection of comparators on Ofgem’s (the UK energy and gas regulator) analysis for its fifth 

electricity distribution price control and its first RIIO (revenue = incentives + innovation + 

outputs) price controls for transmission (both gas and electricity) and gas distribution. The sectors 

were originally selected for the first gas distribution price control in 20074 on the basis that “the 

main activities are similar in terms of their use of labour and materials to the operating activities 

of gas distribution network operators”.5  While we consider that mapping activities at a more 

granular level could have been beneficial, it is unlikely to have changed the type of comparators 

selected rather it might have allowed us to better weight together the indices. 

We do not consider that the activities carried out by the Dutch distribution and transmission 

operators to be significantly different from those carried out by their British counterparts.  As 

Frontier set out, dynamic productivity is related to technological improvements over time and 

there is no reason to suggest that technological improvements differ between the UK and 

Netherlands.6   

We clearly state in our report ‘no sector has exactly the same characteristics to those of the Dutch 

energy network operators’.7  We have included two manufacturing sectors within our selected 

comparators and we understand that their selection has been queried. We provide a sensitivity 

analysis in Table 1 below, which shows the unweighted average of selected industries excluding 

manufacturing (i.e., an average across construction; Sale, maintenance & repair of motor vehicles/ 

motorcycles; Retail sale of fuel; transport and storage; and financial intermediation).  The estimates 

are lower, at 0.2% for two business cycles, than in our base case.      

                                                 
3 Supra n1, page 62. 
4 Although ‘Manufacture of transport equipment’ sector was added in DPCR5. 
5 Reckon, Gas distribution price control review: Update of analysis of productivity improvement trends, 2007, page 20. 
6 Supra n1, page 15. 
7 Supra n2, page 44. 
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Table 1: Comparison of gross output adjusted TFP growth (% p.a.) over different business cycles   

Sector  One business 
cycle (1998-
2007) 

Two business 
cycles (1989-
2007) 

Three business 
cycles (1985 -
2007) 

 Four business 
cycles (1980-
2007) 

Unweighted average selected 
industries  0.6% 0.5% 0.4% 0.5% 

Unweighted average 
selected industries (exc. 
manufacturing) 0.4% 0.2% 0.2% 0.3% 

Unweighted average all 
industries* 0.5% 0.3% 0.4% 0.4%** 

Weighted average all 
industries* 0.5% 0.3% 0.4% 0.4% 

* all industries excluding real estate (K), public admin (L), education (M), health (N),  social 

services (O) and electricity, gas and water supply. 

** Note, this was incorrectly reported in Annex D of our report as 0.0%. 

We understand that the manufacturing sectors were included by Ofgem for the additional reasons 

that they have a similarly strong health and safety culture, are relatively technical, and their labour-

capital ratios are similar to those in the regulated utilities.  Manufacturers also have a relatively slow 

rate of asset replacement relative to other comparator sectors (e.g. financial intermediation) and 

similar to the regulated utilities.8  The other sectors were chosen as they carried out some similar 

activities to those of the regulated utilities, e.g. financial intermediation is similar to treasury 

activities, maintenance and repair activities (which is not identified separately from ‘retail sale of 

fuel’ in the EU KLEMS data set) are carried out by the utilities, likewise the utilities make use of 

transport storage equipment.   

We have also been asked to consider whether capital-labour ratios should be taken into 

consideration in comparator selection.  While we tried to compare the capital-labour ratios 

between the regulated utilities and our selected comparators we noted that the measures presented 

in our original report were on a different basis, however this was the only data available for the 

comparator industries.  The network companies’ ratios were based on the level of operating 

expenditure to total expenditure (excluding the return on capital) – this was approximately 65% 

for GTS.   The comparator sectors’ ratios were based on the income share of labour and 

intermediate goods of total gross output.  The comparator sectors’ ratios were higher but, these 

were based on allocating income to labour and intermediate inputs first, with the remainder being 

allocated to capital.  Given that the data required to make exact comparisons between the capital-

labour ratios of the utilities and the sectors is unavailable, we have relied on the widely held 

assumption that manufacturing is a capital intensive process.  While we provided the capital-labour 

ratios for other comparator industries these comparators were not chosen on the basis of being 

capital intensive.    

                                                 
8 While the rate of replacement of the manufacturing asset base is likely to be slower than most other sectors the 

utility’s asset lives are designed to be longer for certain assets given that they are relatively inaccessible/time consuming 
and costly to replace meaning that the utilities replacement rate may be even slower. 
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Given the importance of selecting comparator sectors, we also undertook two sensitivities showing 

the movements in output price indices and TFP (GO) in a greater range of industries. These 

sensitivities showed a slightly lower average annual movement of 0.3-0.5% (See Table 1 above).  

We excluded a number of industries from our ‘all industries’ measure, including health, public 

administration, community and social work, real estate and renting as their outputs are difficult to 

measure and we did not consider that the estimates would be robust.  We also excluded the 

electricity, gas and water sector (utilities sector) for the reasons discussed in the subsequent section. 

We consider that choosing a subset of comparators, which carrying out some similar activities, 

from the Dutch economy offers a better reference than simply using the Dutch economy as a 

whole as the reference point as it includes changes in sectors which do not specifically undertake 

similar activities (e.g. 'agriculture, hunting, forestry and fishing).   

Having reviewed the points made by Frontier and our initial analysis we acknowledge that 

development of the comparator requires the exercise of some judgement.  However we do not 

consider that the points made merit changes to the choice of selected comparators, however we 

reiterate that there are no perfect indirect comparators available for the network operators and the 

choice of comparators was based on similar activities being undertaken or characteristics which 

were identifiable.   

Exclusion of the utility sector  

Frontier note that the subset of comparators excludes the utility sector and that no rationale or 

evidence was used to support this decision.9   As we set out on page 44 of our report, ‘in order to 

estimate frontier shift (i.e. no adjustment for catch-up), we have only selected comparators that, 

[f]or the most part, are non-regulated and operate as competitive markets.’10  In relation to the 

electricity, gas and water (utilities) sector, it includes regulated companies which have been either 

privatised during the time period covered, or have been set catch-up efficiency targets during this 

time, therefore we considered that was appropriate to exclude it from our selected comparators.  

We note that, like the UK, the utilities sector in the Netherlands went through a wave of 

deregulation from the period 1989-1995.11  To include this sector would require a further 

adjustment to the productivity / output price index for catch-up efficiency which is not identifiable 

from the available data. 

We are not clear on Frontier’s position that ‘as output prices for the utilities sector grew faster 

than CPI, and hence the inclusion of the utility sector would result in a lower productivity 

estimate.’12  Faster growing output prices would not necessarily lead to a lower productivity 

estimate, however it does raise a question as to whether the input prices of the utilities have been 

increasing at a faster rate than the rest of the economy.  As stated in our report, the assumption 

that no adjustment for price differentials is required ‘holds only on the basis that the movements 

in the input prices in the selected [sectors]… are representative of the movements in the input 

prices faced by the network operators.’13  As the utilities sector also contains energy supply, which 

                                                 
9 Supra n1, page 10. 
10 Supra n2, page 44. 
11 W., Hulsink et al, Privatisation and deregulation in the Netherlands, 1998 
12 Supra n1, page 44. 
13 Supra n2, page 60. 
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has seen large increases in its inputs prices over the period (e.g. gas price rises) and which the 

network companies would not have experienced, at least to the same degree, simply using the 

utilities sector compared to the rest of the economy is not appropriate.   

Selection of time period for analysis  

While Frontier agrees with the use of data over full business cycles, it does not consider our 

justification for the use of two rather than all four business cycles to be strong enough.  As we set 

out in our report there is a trade-off between (i) maximising the duration of the data, because 

generally longer-time series will provide a long run average, and (ii) the proximity of the data, as 

more recent data should provide a better indication of future performance and allow for any 

structural breaks due to technological innovation.14  The most recent business cycle from 1998 

onwards is still not complete and therefore using this period would not have been representative 

of one full business cycle, but would still provide an indication of the most recent trend. Therefore, 

we use two business cycles (one full and one partial), i.e. the period from 1989-2007, which 

includes at least one full business cycle, but still captures the more recent trends. We consider that 

this achieves an appropriate balance of duration and proximity. 

Frontier suggests that using data for all four business cycles would lead to a lower estimate than 

using two business cycles. Table 2 below, drawn from Annex D of our report, shows the estimates 

for gross output TFP over different business cycles as well as for our selected sectors and for all 

sectors.  

Table 2: Comparison of gross output adjusted TFP growth (% p.a.) over different business cycles and sectors   

Sector  One business 
cycle (1998-
2007) 

Two business 
cycles (1989-
2007) 

Three business 
cycles (1985 -
2007) 

Four business 
cycles (1980-
2007) 

Manufacturing of Chemicals 
and Chemical Products  1.2% 1.0% 0.7% 0.8% 

Manufacture of Transport 
Equipment  0.7% 0.9% 1.0% 0.9% 

Construction  -0.1% -0.4% -0.3% -0.1% 

Sale, Maintenance & Repair 
of Motor Vehicles/ 
Motorcycles; Retail Sale of 
Fuel  0.2% 0.3% 0.4% 0.4% 

Transport and Storage  0.5% 0.6% 0.6% 0.7% 

Financial Intermediation  1.1% 0.5% 0.0% 0.2% 

Unweighted average 
selected industries  0.6% 0.5% 0.4% 0.5% 

Unweighted average 
selected industries (exc. 
Manufacturing) 0.4% 0.2% 0.2% 0.3% 

Unweighted average all 
industries* 0.5% 0.3% 0.4% 0.4%** 

                                                 
14 Supra n2, page 41. 



COMPLEMENTARY NOTE  AUGUST 2013 
 

6 
 

Sector  One business 
cycle (1998-
2007) 

Two business 
cycles (1989-
2007) 

Three business 
cycles (1985 -
2007) 

Four business 
cycles (1980-
2007) 

Weighted average all 
industries* 0.5% 0.3% 0.4% 0.4% 

* all industries excluding real estate (K), public admin (L), education (M), health (N),  social 

services (O) and electricity, gas and water supply. 

** Note, this was incorrectly reported in Annex D of our report as 0.0%. 

It can be seen from the table the suggestion that using four business cycles would give lower TFP 

estimates than using two business cycles is not well founded as only the three business cycle 

estimates provides lower figures. Given that there is little change in the estimates as the time series 

is lengthened we see no reason to move away from our preferred base case. 

Adjustment for catch-up efficiency in our TFP calculations 

Frontier suggests that allowance should be made in the estimate for catch up efficiency.  While we 

have already dealt specifically with the utilities sector, more generally we do not consider that an 

adjustment is required for catch-up efficiency as we only selected comparators that, for the most 

part, are non-regulated and operate in competitive markets. It can be argued that if a sector has a 

reasonable amount of competition and if the sample of firms is both: (i) large; and (ii) random, 

then it is reasonable to expect that productivity improvements over time should be largely driven 

by frontier shift only. 

We accept that the EU KLEMS data is not perfect as it may suffer from a degree of measurement 

error and that there may be some structural inefficiencies within firms, but we agree with Ofgem 

that “a long-term time-series incorporating a range of comparator sectors is a useful proxy to productivity 

improvement as we would not expect there to be systematic catch-up, error, change in utilisation etc. over a long time 

period and covering a range of sectors.”15  We consider that there should not be any long term systematic 

structural inefficiencies among the firms operating within our comparator sectors as such firms 

would be expected to be priced out due to forces of competition. Short-term inefficiencies on the 

other hand are expected to be random rather than systematic and therefore, all else being equal 

can be assumed to cancel out.      

Secondly, Frontier refers to the adjustment for catch-up efficiency made by some regulators, 

namely ORR on the basis of Oxera (2008),16 in the past. This adjustment was based on the work 

in Fare et al (1994)17 which allocates 25% of the total change to catch-up and the remaining 75% 

to frontier shift. We also used this estimate in a report for Office of Rail Regulation (ORR).18  

However, in the report for ORR significant weight was placed on regulated industries in forming 

the composite indices,19 while in the composite indices created for Dutch network operators we 

                                                 
15 Ibid, page 19. 
16 Oxera(2008),Network Rail’s scope for efficiency gains in CP4’,April 
17 Fare et al (1994),Productivity growth, technical progress and efficiency change in industrialised countries, American Economic Review, 

Vol.84,No.1., 66-83. 
18 CEPA, Update report on the scope for improvements in the efficiency of Network Rail’s expenditure over CP5, June 2013. 
19 Ibid, page 20. 
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have sought to avoid, where possible, the use of sectors containing a large number of 

price/revenue regulated companies.  

Given the above, we do not consider that an adjustment is required to remove catch-up efficiency 

from our estimated range. 

1.2.1. Review of academic studies   

The key issues that Frontier has raised regarding our use of academic studies are addressed below. 

Selection criteria for choosing academic studies  

Frontier has questioned our approach to the selection of academic papers in order to arrive at an 

estimate of efficiency range. Frontier indicated that it was not clear why specific studies were 

chosen. In particular Frontier highlighted the apparent omission of a 2012 paper by Economic 

Insights, which was an update of a 2009 paper referenced in our main report, and which showed 

lower efficiency gains than in the 2009 report.  In preparing our published report we researched 

the available literature and selected those papers which we considered to be most relevant to the 

sectors in question.  We preferred more recently published reports, which in general used more 

recent data, covering countries for which relatively robust data is available.  

We included the work undertaken by Economic Insights in our list of academic studies, indeed we 

set out a summary of Economic Insight (2012) in Annex H of the report. However, in Table 6.8 

of the main report, we incorrectly referenced the estimates from Economic Insights (2009) rather 

than the 2012 update.  We note that this would have reduced our lower bound of the ‘other studies’ 

range for gas distribution to 1.7% from 1.9%.20  However this change has no impact on our gas 

transmission range as we consider it only applicable to gas distribution.   

Frontier cite a further Economic Insights (2011) paper reports that a number of US studies ‘...find 

estimate[s] of dynamic efficiency of less than 1%’. We have now reviewed this paper and while it 

finds estimates for TFP for studies covering gas distribution networks in North America since 

2000 to be around 1%, over longer time periods some of the TFP rates are much higher.  The 

authors cite a Canadian study which finds TFP growth rate of 1.9% for 2000-2005 for one 

Canadian GDN.  The only gas transmission study identified by the authors is the Jamasb et al 

(2008) paper which we used in our report.  

In summary we have reviewed the more recent reports by Economic Insights to which Frontier 

refers and we consider that they do not change the gas transmission range that is provided in our 

published report. 

Use of academic studies for the purpose of benchmarking  

Frontier also indicates that academic papers should be used with caution for benchmarking 

purposes.  For instance, reference is made to statements made by the academics Jamasb et al 

(2008), who provide efficiency estimates for gas transmission operators in the US, that the data 

they have used in the paper should not be used for benchmarking. While it could be argued that 

                                                 
20 The Economic Insights estimate of 1.7% is based on a ten year average (2001-2011). Economic Insights also provide 

an estimate of 0.7% for a shorter five year period. 
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the academic literature, on comparators undertaking the same activities, provides a more 

appropriate estimate than those of comparators only carrying out some similar activities, we agree 

that the efficiency estimates from the academic studies should be used with some caution. We 

consider that these papers provide valuable evidence based on companies which carry out the same 

activities as GTS and they provide a further data point that can be used to set efficiency targets.  

We use this evidence somewhat conservatively i.e. by taking the average over the academic studies 

rather than picking the highest point.  

In our report we use these papers to supplement the evidence from the selected sectors within the 

Dutch economy and regulatory precedent from other jurisdictions.  We use the other studies to 

indicate a possible range of what may be achievable.  Having reviewed Frontier’s comments we see 

no need to change our approach to the selection and use of academic literature as one input into 

the setting of efficiency targets. 

1.3. Conclusion  

As regards to the choice of comparators we understand the concerns put forward by Frontier, 

indeed we identified similar issues in our published report and as a result provided sensitivities 

which included a greater number of industries than our subset of selected comparators. These 

showed some lower estimates for TFP growth over the different periods covered. We have 

provided a further sensitivity around the TFP estimates with the removal of manufacturing from 

our selected sectors.  However we remain of the view that the manufacturing industries offer 

further points of reference for possible productivity gains given high capital-labour ratios and 

industry similarities.  Given the above, we do not consider that there is a strong case to move away 

from our base case estimate of 0.5%. 

We agree with Frontier that the results of academic studies should be treated with some caution 

and consider that this is how they are used within our report.  We use averages over the studies, 

rather than using the highest estimate as the upper bound. We also highlight that these are possible 

ranges.  We note that measurement/ modelling errors/ choices can be symmetrical and the 

estimates for dynamic productivity could also be higher if such errors/choices exist.  Therefore, 

our use of averages can be seen as somewhat conservative in identifying a possible range. 

 

 

 

 

 


