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Figure 1. Telecommunications Output Growtb in California bu Converged Witb tbe
National AverageZ6

averaged only 3.8 percent per year. After 1990, Pacific's output growth rate has declined and the

respective growth rates have converged. as shown in Figure 1.25

Output growth is a basic driver of productivity growtb-higher output growth tends (l)

generate higher productivity, and vice versa. For example, Dr. Crandall's study that was cit~d tn

0.94-06-011 showed that a one percent increase in output growth would produce a 0.37 pt:n;~n(

gain in total factor productivity (on average).z' Christensen, et al. reached a similar conclUS1,)n-

:, Althouah we .... with the Commission dial the productivity level itself should be based on an InJu,tr-·
wide study, the comparison between Califomia and the indusay (which is too complDy-specific for setting a tJr~C::11 ,

entirely appropriate for the purpose ofNlinl out the need to adjust the national avenae.

:6 U.S. telecommunications industry output is from Dr. Christensen's testimony and Pacific's uuirul

growth is based on 1-1-94 rate adjusted revenue.

:1Robert W. Crandall, After the Breakup: U.S~ Telecolfllflullicatioru ill a More Competll/\ t.' " I

Washington D.C.: Brookinp Institution, 1991, p. 70••
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each one percent increase in output growth would produce a OJ percent to 0.5 percent gain in

TFP.28 Staranczak, et al. concluded that "a one percent increase in telecommunications output leads

to about a 0.7% increase in TFP.,,29 These studies establish a range of 0.3 to 0.7 for the impact of

output growth on TFP. For example, at the mid-point of this range, a drop in annual output growth

from six percent to three percent would carry with it a decline in TFP growth of 1.5 percent (0.5 x

(6 - 3) percent). Consequently, any particular productivity target will tend to be easier when the

LEC experiences high output growth and more difficult when output growth is weaker. Because (1)

the convergence of California and U.S. output growth and (2) increased competition in major

markets wiU limit the LECs' future output growth potential, it will be exceedingly difficult to meet

and exceed the current productivity target of five percent on a sustained basis. Based on the

examination of output growth and the other factors discussed in the following sections, we conclude

that the national average productivity differential of two percent is a reasonable target.30

The impact of output growth on productivity growth is dramatically illustrated by

comparing two telecommunications productivity studies performed by Laurits Christensen. Dr.

Christensen's most recent study covered the post-divestiture (1984 to 1993) period for U.S. local

exchange carriers. Earlier, Dr. Christensen had performed a study of the U.S. telecommunications

industry for 1951 to 1987.31 In the period covered by Dr. Christensen's most recent study, 1984

1993, output grew at an annual rate of 3.4 percent while TFP grew at 2.4 percent. Over a

comparable period, 1974-1983, output and TFP grew at 6.5 percent and 3.4 percent, respectively.

The 1974-1983 period had larger values for both the output growth and TFP growth, although the

2-r.auriIa R. ChristeIlsen, Philip E. Sc:hoeeh, and Mark E. Meitzen, "Productivity of the Local Operating
Companies Subject to Price Cap Reaulation," May 1994, p. 23.

29G.A. Sta'anczak, E.R. Sepulveda, P.A. Dilworth, and SA Shaikh, "Industry Structure, Productivity,
and International Competitiveness: The Case of Telecommunications," Infonnation Economics and Policy, Vol. 6,
No.2, July 1994, pp. 121-142.

30 In fact, because the LECs, in general, are experiencinl competition that will erode output growth, the
long-nan historical average itself is becoming an increasingly challenging target.

31 Testimony of L.R. Christensen, "Total Factor Productivity Growth in the U.S. Telecommunications
Industry and the u.s. Economy: 1951-1987," filed in J"Iorth Dakota Public Service Commission Case No. PU
2320-90-149, October 1,1990.
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annual rate of growth in the economy was about the same in the comparable eight year periods.

Output growth was 3.1 percent higher and TFP growth was 1.0 percent higher in the earlier period,

which is consistent with the finding that each percentage point change in output growth is

associated with a change in TFP of 0.3 to 0.7 percentage points.

The amount by which the current productivity target is unreasonably high can be

determined by the drop in output during the 199Os. Based upon the finding that each percentage

point decline in output lowers TFP by 0.3 - 0.7 percent, the 3.1 percent drop in output implies that

expected productivity has dropped by 0.9 percent (3.1 x 0.3) to 2.2 percent (3.1 x 0.7).32

3. Firm-wide Average Produetivity Gam. Are Likely to DeeUne With
Competition

In addition to the overall decline in Califomia telecommunications output growth, which by

itself has rendered the current target of five percent unrealistic, the combination of the IRD rate

rebalancing and competitive entry have made the current productivity target even more onerous for

two reasons. First, the productivity target is designed to track the expected reduction in average

real telephone prices, calculated with revenue weights.33 Accordingly, when fast growing services

such as toll experience price decreases, their contribution to measured output growth diminishes

and, as a result, overall output growth decreases. And, by definition, the reduction in measured

output growth reduces TFP by the same amount. For example, recalculating rate-adjusted

revenue-the output quantity index used in our previous TFP study34-using post-IRD prices in

place of pre-IRD prices lowers measured output (and therefore TFP) by 0.4 percent.

32 The productivity walt in the price ap plan is the difference between telecommunications industry and
U.S. economy productivity. Therefore. c:hIqes in U.S. productivity should also be considered. However. over the
post-divestiture period, there has been very little chanle in U.S. produetivity-the IMW average was 0.3 percent
for 1984 to 1993. The 1984-1919 lMual average was 0.4 percent, while the 1990s lMual average has been 0.2
percent.

33J:aylor and Tardiff, op. cit., Appendix I, pp. 18-19:

3~aylor and Tardiff, op. cit., Appendix 3. .•
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Second, competition itself reduces the rate of output growth of the incumbent company

(because the LECs' market shares will erode). For example, based upon the findings of Taylor and

Taylor, we estimate that loss of market share since 1984 has reduced AT&T's annual volume

growth to about two-thirds of what it would have been without the loss in share.3s In turn, a

reduction in output growth of one percent reduces productivity growth, by OJ - 0.7 percent, as

shown earlier. For example, if competition causes the LEC's toll volume growth rate to fall by 40

percent, productivity growth would fall by about 0.1 - OJ percent as a result.

4. OvenU Reduction in Expected Productivity

The unusually high telecommunications output growth in California during the late 1980's

may have justified the addition of a large "stretch" to expected national productivity growth, but

current conditions are much different and such a stretch is no longer reasonable. Replacement of

the formula with selected price protection will remedy this problem. However, if the Commission

chooses to maintain the price cap formula, the use of a smaller productivity target no greater than

the average industry productivity differential in the price cap index would be an alternative, albeit

less preferred, remedy.

If the Commission chooses to change the productivity target, the combination of (1) lower

industry output, (2) smaller revenue weights for the fast-growing toll services, and (3) the reduction

in output growth caused by competition reduces expected annual productivity growth by 1.4

percent to 2.9 percent, relative to what might have been reasonable when California's incentive

regulation began in 1990. This reduction supposes a productivity target that (I) is consistent with

prevailing economic and industry conditions and (2) is close to the historical U.S. differential. That

is, although unique conditions might have made a large stretch component in the current target

reasonable in the past, conditions have changed so that California's telecommunications industry is

no longer uniquely productive and a uniquely large stretch component for future years is not

reasonable. The results are summarized in Table 1.

35WilJiam E. Taylor and Lester D. Taylor, uP.ostdivestiture Long-Distance Competition in the United
States," American Economic Review. Vol. 83,1993, pp. 18S-19O.
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Table 1. Today's Expected Productivity is Lower Than at the Beginning of Incentive
Regulation

Due To:
California Industry Output Reduction
Changed Revenue Weights
Market Share Losses

Total

Amount
0.9010 - 2.2%

0.4%
0.1% - 0.3%
1.4% - 2.9010

5. The Rate of Productivity Growth Is Not Increasing

We have just concluded that because of changes in California's telecommunications

industry and the increase in competition, a "stretch" component beyond the national average is not

justified for the future. It is also important to recognize the fact that the national average itself is

not changing, a fact that we demonstrate in this section.36

a. Trends in TFP from the Previous Review of Incentive Regulation

During the last review, California TFP studies were presented by ORA, Dr. Roddy, and

NERA. All studies covered the post-divestiture period. In addition, ORA cited a TFP study by Dr.

Robert Crandall of the Brookings Institution.37 While the productivity studies offered in the last

review are not appropriate for setting the level of X, they do provide some useful information on

the trend in TFP growth.

To examine the productivity trends in the three California studies, we divide the post

divestiture period in half and calculated average TFP for the earlier and later years.3
• The results

3'0.94-06-011 incrased the productivity (X) factor from 4.5 percent to 5.0 percent. This increase
appeared to be hued on a belief that productivity growth rates are increasing over time (0.94-06-011, pp. 41-42).

37Crandall, op. cit.

3'The actual periods are 1985 to 1988 and post-1988. The ORA and Dr. Roddy's study had three. latter
years (1989, 1990, and 1991), while NERA's study had four years (1989 to 1992). Because only a few years of
data were available, we limited the analysis to two periods in order to have suftic:ient observations to calculate
reasonably stable averages (we concluded in our 1993 analysis-Taylor and Tardiff, op. cit.-that several years
are needed to obtain stable average TFP). In addition,fc5rmal statistical analysis of the annual data also showed no
trend for Dr. Roddy's and ORA's studies and a significant negative trend for the NERA study.
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appear in Figure 2. For example, Figure 2 shows that Dr. Roddy's study produced an average TFP

growth of 6.7 percent during the first half of the post-divestiture period and an average TFP of 6.2

percent during the second half of the period.

8.0%
7.2%

7.0% 6.7%

6.0% 5.5%

5.0%

1
4.0%

:_85-88 ,

C) :a Post 881ll.
u.
~

3.0%

2.0%

1.0%

0.0%

ORA Dr. Roddy NERA

Filare 1. TIle Flnt Review of laceative Replatioa Revealed No Tread of lacreasiag
prodac:tivtty39

39 ORA, Report 011 tlte /992 Review o/tlte New Rep/atary FrQlMWOrIc, Section 2. (Exhibit SO ul A,92
OS-004); OJ. Roddy, Direct Testimony, April 8, 1993. (Exhibit 61 in A.92-OS-Q(4); W. Taylor and T. Tardiff,
Pacific's Performance Under tlte New RepJatary Framewor"1: An Economic Evaluation/or tlte First Three Years.
AprilS, 1993, Appendix A. (Exhibit 1 in A.92-0S-004):
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In each study, the early and late period averages are close to the overall average, indicating

no increasing trend. In fact, in two of the three studies (Dr. Roddy and NERA), TFP in the later

period is somewhat lower than earlier TFP.

In addition, the decision cites Dr. Crandall's results. Dr. Crandall's study showed that post

divestiture (1984-1988) TFP of 3.8 percent was virtually identical to average TFP for the period

from 1971 to 1983 (3.9 percent), Le., no trend of increasing productivity improvements is readily

apparent from Dr. Crandall's data. Dr. Crandall did estimate a partial trend of increasing TFP

growth over the period 1971 to 1988. However, this trend assumes output is held constant. In fact,

output has been decreasing in recent years. Because TFP growth tends to be higher with greater

output growth, the overall impact is that TFP has remained roughly equal over long periods of

time, as we discuss in greater detail below.

b. National Teleeommunieations Productivity Growth is not Accelerating

Dr. Christensen reviews numerous studies of telecommunications productivity growth over

time periods spanning 1947 to the present. The average difference in telecommunications

productivity and U.S. industry productivity in all of these· studies is remarkably close to two

percent per year.40 When the annual changes in this productivity differential are statistically

analyzed, the data reveal no trend of increasing productivity over time.

Dr. Christensen also examines studies of the differences in telecommunications and

economy-wide output prices-indirect productivity studies. Again, statistical analysis of the annual

changes in these price differences revealed no trend of increasing productivity over time.

The sipifieance of the lack of a trend in productivity growth is that there is no reason to

believe that real telecommunications prices will fall any faster than they have in the past.

Consequently, these historical studies form a solid basis for eliminating the price cap formula.

40 Studies that compare telecommunications and U~S. industry productivity are often called direct TFP
studies.
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6. The California Economy and Telecommunications Output Growth are
Unlikely to Bounce Back to Late 19805 Growth

Although Califomia's economy has improved somewhat from recent years. it is nowhere

near as robust as it was during the mid to late 1980's. the period immediately preceding the

establishment of the current regulatory plan. A strong state economy is conducive to high

telecommunications output and productivity growth: Conversely, weaker economic growth makes

productivity growth more difficult to achieve. The growth rates for indicators likely to be related to

telecommunications output--population, employment, and personal income--that have been

forecast for the future. while generally higher than in the early 199Os, are considerably smaller than

those that prevailed in the early and late 1980s. Table 2 compares the late 19805 to the late 1990s.

based on data and forecasts provided by UCLA.41

Table 1. Future Economic Growtb in California Will Be Slower ThaD it "a in tbe Late
19801

1914-19'9 1990-1994 1995-2000
Personal Income
Employment
Population"

7.6% 3.7% 5.8%
3.3% -0.4% 2.2%
2.5% 1.8% 1.2%

In addition, Dr, Christensen shows that the U.S. economy hu caught up to the Califomla

economy on the key personal income indicator. Therefore, the historical na1l0nal

te lecommunications productivity differential of two percent remains the best indicator for the r.I:..If

future.

IV. ECONOMIC EVALUATION OF PACmC'S PROPOSAL

Phase ( of this investigation addresses three questions:

I, Should GOP-PI minus X (inflation minus productivity factor) in the price cap
formula be modified or eliminated?

4. The UCLA Business Forec:ut for the Nation and California, Conference Edition, June 1995
. -
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2. Should the price cap fonnula be applied to all above the line services or Category I
services alone?

3. Should implementation of regulatory modifications be ordered in stages, contingent
on achieving milestones?

Phase I is necessarily focused, because the schedule calls for answers to these questions and

any necessary modifications to incentive regulation by the end of 1995. Nevertheless, successfully

addressing and answering these questions will produce changes that will serve the California

telecommunications industry well during 1996 and beyond.

In the previous sections, we have established that (1) competition requires that regulation

be limited to those services requiring price protection (competition provides the necessary

protection for other services) and (2) current price protection-unifonn application of the price

index fonnula-no longer fits the requirements of the competitive environment and, in fact, will

cause greater price reductions than reasonable productivity expectations justify. Consequently, a

new, more selective fonn of price regulation is necessary.

Incentive regulation refonn should address three concerns. First, regulation must still

provide sufficient safeguards for selected services like residential and small business basic access

in areas where competition has not sufficiently developed. However, with increasing competition,

the base of services for which such protection is required will shrink continuously. Conversely, the

ever-increasing competition itself provides the price protection for other services. That is,

competition where it is feasible by itself will provide the benefits and price protection that regulation

can only imperfectly emulate. Regulatory price protection should be confined only to where it is

needed, not superimposed on competitive services. Second, because of the tremendous changes

currently underway, e.g., intraLATA toll competition and the imminent authorization of local

competition, new mechanisms for ensuring universal service, etc., the price regulation plan that

results from this review should be viewed as part of a comprehensive, sustainable package. In order

to preserve appropriate incentives and reduce uncertainty, while at the same time ensuring that

consumers benefit from increasing competition, the plan must provide sufficient financial stability

for the LECs and adequate safeguards for those services still in need of regulatory protection.
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Third, to align the economic incentives of price regulation to those prevailing in competitive

markets, the vestiges of rate of return regulation that remain in the current plan should be

eliminated.42 The most significant component of Pacific's recommendation involves eliminating

the price cap formula. This proposal protects basic subscribers since low rates (well below the

national average) cannot be adjusted without approval by the Commission. Customers are also

protected by other ongoing regulatory safeguards, such as service quality standards and the lifeline

program.

A. Pacific's RespoDse to the Three Phase I QUestiODS

Pacific's proposal for regulatory reform has the following elements of economic

significance.

• Eliminate price cap index (GOP-PI - X) for automatic annual price adjustments.

• Recognize that if instead the Commission decides simply to modify the formula, the
productivity factor should not exceed two percent.

• If the formula is simply modified, then consistent with sound economic principles, the
formula should be applied solely to those services that require regulatory protection.

• Because Phase I is narrowly focused, issues such as elimination of earnings caps and
sharing as well as future application of Z factors43 should be resolved in Phase II early
next year.

Pacific's plan implicitly recognizes parallel proceedings on universal service funding

reform and local competition. Presently, basic residential access is well below cost. To require that

productivity gains be used to reduce these rates more not only further erodes pricing efficiency

(one of the components of the second regulatory goal stated in 0.89-10-031), but it is at odds with

42 Because Phase I is limited to the three questions listed above, other necessary changes to the regulatory
framework must wait until Phase II in 1996. Nevertheless, we believe that the elimination of the last ties to cost
base regulation is an important component of the necessary refonns and we recommend that it be a major Phase II
issue.

43 Excluding PBOPs, USOAR, and property t8X issues, which are pending in other proceedings.
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the workings of a competitive market.44 Competitive firms simply would not reduce prices below

cost.

B. Ecoaomic Evaluatioa of Proposal

1. ElimiDate Price lades Formula

Elimination of the price cap formula does not mean that services still in need of price

protection are effectively deregulated. For those services for which LECs maintain market power,

protection will continue in the form of the requirement that the Commission approve price changes

and other regulatory safeguards.

In an environment of increasing competition, the change to targeted price protection has

several theoretical and practical advantages over the current price index approach. First, as

competition replaces regulation as the means of controlling prices for an ever expanding range of

services, the need for regulation to control prices (and provide other safeguards) will be limited to

certain services, such as basic access. Commission-protected prices guarantee stable rates for these

services for an extended period oftime. For the other services, market forces will establish efficient

prices.

This focusing of price protection on services that truly need the protection is supported by

both sound economics-regulation at best emulates some aspects of competition and should be

substantially limited when competition is feasible-and consistent with the rapidly changing

California competitive environment that has been described by Professor Harris. In this

environment, customers receive the benefits that competition inevitably brings in dynamic markets

such as telecommunications. By giving the LECs the flexibility to compete efficiently in these

markets, the benefits from competition are enhanced, while at the same time, the Commission

continues to control any vestiges of market power.

~e theoretical development of the price cap model uswnes that average price equals average cost. in
this way, the price cap provides productive eft"tciency incentives (the rlml must reduce its costs in order to meet
the target). When individual prices are inefficient. e.g., below-cost. the productive efficiency gains may be eroded
by continuing and/or further pricing efficiency losses. .. •
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The services for which Commission-sanctioned price protection is proposed cover all

Category I services, including residential basic access, which by Commission mandate is priced at

only 50 percent of (direct embedded) cost, and small business basic access. Given recent trends in

inflation, maintaining the current price cap index will force these prices downward, both in real and

nominal terms. In contrast, not changing these prices (unless authorized by the Commission) would

ameliorate the problem of reducing below-cost prices-a step that would produce greater pricing

efficiency. This outcome would advance the Commission goal of economic efficiency. More

efficient pricing of local services also would promote the development of efficient local

competition, because efficient entrants would be encouraged to compete. Of course, in an

environment of increasing competition, the support of universal service must shift from inefficient

pricing to more targeted subsidies.

In general, incentive regulation must address the trade-off between preserving efficiency

incentives (which long-term regulatory commitment accomplishes) with the need to maintain cost

based rates. Before competition is well established, as was the case in the early 1990s, regulation

was needed to keep rates (on average) close to cost. With expanding comPetition, much of the

price discipline will come from the market. Accordingly., greater weight can be given to

maintaining efficiency incentives through a regulatory commitment of stable prices.

Finally, it is important not to overlook the fact that a constant price over an extended period

guarantees that real prices will fall at the rate of inflation. In contrast, the current price index

guarantees that real prices fall at a rate equal to the productivity factor (ignoring exogenous

adjustments). Therefore, not changing prices is equivalent to an indexed price cap where the

productivity fictor equals the rate of inflation.

To see why this is the case, recall that the price cap formula (ignoring exogenous cost

changes (Z-factors» is the following.

P, = P,./ (1 + !1GDP - PI - X)

In order for the price index to stay the same (Pt=Pt.• ), the productivity target (X) would have to be

the same as the inflation rate (GOP-PI).
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Since the beginning of the current plan, the inflation factor has been required for six annual

filings (including the startup revenue requirement). During this time period, inflation has averaged

about 3.7 percent. Accordingly, had prices remained constant, the implied X would have been 3.7

percent. This rate is considerably higher than both the Iqng-term and recent productivity trends for

the U.S. telecommunications industry.

Put in another light, the choice between constant and indexed prices is a choice of where

the risk of inflation lies. Because the future rate of inflation is expected to exceed the rate of

productivity growth, Pacific has assumed the risk of inflation (because a price increase would

actually be produced by the index).

2. If the Formula is Maintained, the Productivity Factor Should be Two
Pereeat

Dr. Christensen discusses in detail the findings on long-term national telecommunications

productivity trends. Based on these trends and the fact that we do not believe that California's

telecommunications productivity is likely to exceed the national average, Pacific's

recommendation that if a productivity factor is retained then it should be two perc:ent (the long

term national average) is reasonable. We further note that the same analysis that supports a

productivity factor of two perc:ent for a price cap index also justifies stable prices for protected

services, because future annual inflation is expected to be at least as high as three percent.

3. AppliatieD ofPriee Cap Formula to Cateaory I

With the elimination of the formula that Pacific recommends, the question of which

services are adjusted annually becomes moot. In contrast, if the Commission chooses to modify the

productivity factor, the question would remain to be answered. The economic reasoning that

supports our endorsement of Pacific's recommendation would lead to a recommendation that a

modified price cap index be applied only to those services in need of price protection. A definitive

determination of the specific services that fit this description would require a service-by-service

evaluation. However, if the current service classification remains a valid indicator of competitive

conditions, then price protection should be limited to Category I. In terms of economic efficiency,
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application of the formula with the national average productivity factor would be an improvement

over the current situation because the prices of services that are now below cost would no longer be

reduced.

4. Repa.tory Reform Stales: ElimiDate ShariDI aDd Other LiDks to Rate of
RetarD iD Phue II

Both the decision instituting the current form of regulation (0.89-10-031) and the review

decision (0.94-06-011) clearly recognized that sharing was primarily instituted as a safeguard

against excessive earnings by the LEes. Elimination of all links to rate of return as an outcome of

Phase II appears to be consistent with Commission's direction and with the substantial changes in

the marketplace.

v. SUMMARY AND CONCLUSIONS

The Commission's Infrastructure Report charts a course that anticipates open competition

in all· markets by 1997. California's telecommunications markets are well into this course. This

report has focused on the changes to the incentive regulation that can be addressed in Phase I and

that are required to meet the Commission's bold objective. In particular, we have evaluated

Pacific's proposed changes conclude that they are consistent with the direction indicated (,y the

Commission's competition objective. Specifically, Pacific's proposal

• Provides realistic efficiency incentives by eliminating annual price indexing based on a
productivity factor that is no longer reasonable;

• Provides price protection for those services that need it. Open competition in other
markets provides price protection and related consumer benefits for other services;

• Improves pricing efficiency and better promotes efficient local competition by
eliminating the reduction ofbelow-cost rates that the current plan causes.
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