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160 US 10Us in 1970

65 US IOUs in 1978

61 electric firms in 1986, generating 80% by steam,
no nuclear capacity

74 US |IOUs in 1981: G-only (10), D-only (14),
vertically integrated (50)

72 US vertically integrated I0Us (1985) generating 65%

from non-nuclear steam
70 US 10Us in 1990

85 US I0Us for the years 1977, 1982, 1987, 1992
50 US I0Us 1983-1987.
Each utility's G > 85% from non-nuclear

147 US 10Us in 1989

12 Spanish utilities 1985-1996

9vertically integrated Japanese utilities 1981-1998

9vertically integrated Japanese utilities 1978-1998

Ontario electricity system 1996-2003

25 Italian municipal utilities 1994-2000
(14 vertically integrated, 11 Dist-only)

12 Spanish utilities, 1989-1997

831 rural electric cooperatives in 1997

116 US IOUs (88 integrated, 21 Dist only, 7 Gen only)

Separability of cost function between stages is rejected.
Separability of cost function between stages is rejected.
Diseconomies of joint production at sample means

(sample means values not documented).

Vertical economies: 11.96% at the sample mean (G = 9,009MWh;

D =7,259MWh). Not found for very small firms (G < 6,000; D < 6,000).

No evidence of cost complementarity between Generation,
Transmission and Distribution stages.

Rejects separability hypothesis:

separating G/T/D will result in loss of technical efficiency.
Rejection of separability hypothesis

Separability of generation from T-D is rejected.

Vertical economies: 13.9%-16.8%

Substantial vertical economies: 13%-57%

43% for the average firm (G=15.4; D =13.6)

Vertical economies: 6.5% at the mean.

Horizontal economies in G: 9.1-10%. Full unbundling: 28.1%
Economies of vertical Integration exist because of technological
externalities between Generation and Transmission/Distribution.
Cost Complementarities between Generation

and Transmission/Distribution.

5% cost increase due to the loss of economies of integration
(scale and scope).

Statistically significant economies of vertical integration:

3% for the average firm (G = 300; D = 600).

Cost and quality gains from vertical integration (1.1%-4.9%)

and horizontal integration (1.3%-4.3%).

Vertical economies: above 40% for the sample mean,

G: 320GWh D: 300GWh

Vertical scope economies: 8.1% at the mean. Horizontal scope
economies in Generation: 5.4%. Overall Scope Economies: 13.5%.

HiFfT) Saal (2011), Arocena, Coelli & Saal (2009)
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