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Introduction

Infrastructure plays an important role in the 
economy and affects overall productivity
The way the regulatory environment for 
infrastructure is set matters for productivity 
growth
Performance of infrastructure industries often 
hard to measure due to network characteristics
We use electricity networks as an example to 
illustrate the measurement issues involved
Recent example of regulation aimed at 
fostering better productivity performance
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Electricity Reform in NZ

Distributors and retailers corporatised in 1992 –
variety of ownership structures, no explicit 
regulation
Information Disclosure required from 1995 as 
first step in light handed regulation
Separation of distribution and retail in 1999
Targeted control regime under Commerce 
Commission foreshadowed in 2001 and move 
to incentive regulation
Progressive amalgamation of distributors – 29 
in 2002, down from 60 in mid-1980s



3

Incentive regulation

Aim of mimicking competitive markets
Regulation by price caps (CPI-X):

industry average price prevails;
not based on own costs;
response to efficiency and other changes gradual

High power but also high risk (under or over earning)
Innovation encouraged, less scope to ‘game’ system
Delinks prices and own costs, low regulatory costs
X ≡ [∆TFP − ∆TFPE] – [∆W − ∆WE] – ∆M

Innovations in NZ’s
Regulatory Regime

Price thresholds rather than explicit price caps
Based on results of quantitative study
The comparative or benchmarking option involves 
decomposing the X factor into two components: 
a ‘B’ factor reflecting the overall or average productivity 
trend for ELBs; and,
a ‘C’ factor broadly reflecting the circumstances of each 
lines business or a small number of groups of lines 
businesses, including:

relative productivity performance;
the price charged by the business; 
the level of service quality provided by the business; and 
operating environment factors beyond management control
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Measuring ELB Outputs 
and Inputs

Early studies measured output by system throughput
But a major part of ELB output is providing the capacity to 
supply the product
The distributor has the responsibility of providing the ‘road’ and 
keeping it in good condition but has little, if any, control over the 
amount of ‘traffic’ that goes down the road 
To capture these multiple dimensions of ELB output we measure 
distribution output using three outputs: throughput, system 
capacity and customer numbers 
This incorporates major density effects directly into output 
measure
Inputs are broken into five categories: operating expenses, 
overhead lines, underground cables, transformers and other 
capital

B Factors

X = [(TFP – TFPE) – (W – WE)] 
TFP for distribution trend rate of increase 2.0% pa
Economy TFP trend rate of increase 1.1% pa
Conflicting information on relative input price 
movements so set this differential to zero
Distribution B of 0.9% pa but round to 1% pa
Insufficient information available to establish robust 
TFP trend for transmission so allocate it the same B 
factor as distribution
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C Factors

Rather than relying on the price equation to simultaneously 
capture the two main components of the C factors – relative 
productivity performance and profitability taking service quality 
into account – we use a two stage analysis:  

first stage allocates distributors to C1 factor groupings based 
on relative productivity performance 

second stage allocates distributors to C2 factor groupings 
based on relative profitability performance.

Relative Productivity 
Performance

Best practice 
frontier

Utility A

Utility B

Efficiency

Time
t1 t2t0

C

D

Efficiency target likely to be
selected if the regulator
simply compares TFP
growth rates for Utility B
and Utility A.

Efficiency target likely to be
selected if the regulator
takes account of absolute
efficiency levels of utilities
relative to best practice.

Efficiency Levels and Growth Rates
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Relative Productivity: 
C Factor Component

Use 2 techniques:
Multilateral Total Factor Productivity (MTFP)

allows analysis of productivity levels as well as growth rates
allows the B and C factors to be calculated in an integrated 
framework
density factors incorporated in output specification
tried incorporating extra factors by using an econometric input 
requirements function but technical conditions not satisfied

Econometric cost function
used to verify MTFP results and obtain output cost shares
obtain broadly similar results to MTFP

Average rather than frontier methods are lower risk at this time

Deriving the X Factors

Divide distributors into groups of high, average and low 
productivity levels and profitability
Productivity C factor components of –1, 0 and 1 per cent
Profitability C factor components of 1, 0 and –1 per cent
Leads to overall X factor groupings of –1, 0, 1 and 2 per cent
C factors set conservatively given quality of the data and 
industry characteristics – consistent with a 10 year glide 
path
Mixture of business types in each X factor group with urban 
high density, urban low density, rural high density and rural 
low density businesses appearing in each 
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Data & Other Challenges

Impact of amalgamations on Disclosure Data
Definition of revenue – trusts and rebates
How to obtain output weights
O&M cost shifting
ODV revaluations
Need to use physical measures of capital input
Choosing representative input prices
Incorporating service quality
Impact, if any, of large investments and network 
renewal

Conclusions

Regulation of infrastructure industries is important
Light-handed incentive regulation is superior to rate of 
return style regulation 
Measurement problems are significant but a good start 
can be made with the data currently available
US railroads rolling X factor model is an ideal but will 
take considerable time to achieve
Important to get starting points right before industry 
averages used as the only determinants of the X factor
Important to ensure data collection mechanisms are 
put in place early and discussion initiated with 
stakeholders to get agreement on specification


