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INTRODUCTION

A comparison of the charges made for rural electric service by
38 electric companies and cooperatives in Wisconsin is presented in
filni TNkt 1n (ke forw of net monthly bills caloulated on tha
basis of certain definite quantities of electrical energy, assumed
to represent typical conditions of service.

Net bills, effective as of July 1, 1939, were computed for 40,
50, 100, 150, and 250 kilowatt-hours of energy. These bills are
assumed to be typical of the following types of consumption by a
rural (farm) customer.

Lighting and small appliances 40 kilowatt—hours per month

Lighting, small appliances,
and small pumping 50 kilowatt-hours per month

Lighting, small appliances,
‘pumping and refrigeration 100 kilowatt—hours per month

Lighting, small appliances,
pumping, refrigeration, and
miscellaneous farm equipment = 150 kilowatt-hours per month
Lighting, small appliances,
pumping, refrigeration, mis-
cellaneous farm equipment,
and cooking ~ 250 kilowatt~hours per month
A farm customer as referred to in this bulletin is defined as
a user of electric current who is engaged primarily in agricultural
pursuits, including farming, gardening, stock raising, poultry rais-

ing, and dairying, in a location outside the limits of an urban com-

munity, at such a distance that he cannot be served adequately by a




secondary extension from the local urban distribution system. The
“ service to be furnished under the bills included in this comparison
is assumed to be nominally 115-230 volts, single phase, 60 cycle,
alternating”current. | |

The bills for tpe priyately owged and mgnicipal u;iiities were
calculated frgmrthe rafg schedules filed with the Public Service
Commission. The rates for the rural electric cooperatives were com—
puted from the rate schedules filed with the Wisconsin Development
Authority. i .

It is @ifficu}f tg malke comparisons of the cost of fural elec-
tric service offefed.by the ﬁarious utilities in widely separated

parts of the state. The length of the extension of line requi;ed

to serve a customer, the magnitude and character of the load, and

the special conditions included in the rate schedules of each

utility, make strictly accurate comparisons of the rates impossible.

LINE EXTEVSION POLICIES

BT
A e T

~ Most rural line extensions at present are made at the expense
of the utilities under ordinary conditions., However, the first

extensions of lines into rural areas in this state, beginning
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twenty or more years ago, were usually financed largely by cus-

tomers. Beginning about fifteen years ago, stimulated by pres-
sure from the commission, rural line extensions were increasingly
4 made largely at the expense of the utilities until today cus-

tomer contributions toward the main line investment are the
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exception rather than the rule. This development has been accom—
panied. by adjustmenf or refund of previous contributions and old
customers tfansferring to the utility~financed rates and rules.
However, in sdme instances such transfers have not been effected or
for one reasoﬁ or another the old rates and rules have remained as
standard or optional. Under these circumstances a comparison of
rural rates must include consideration of customer contributions
where they still exist. .

An analysis of the rural extension policies of the utilities
included in this study, reveals that the provisions with respect
to customer contributions vary widely among companies, both as to
amount and to the method of payment, To put all companies on an
equal basis for comparison, bills were based on a custoner density

of three per mile and an average extension cost of $1,000 per mile

of line or $333.33 per customer.

Some of the more common tynes of rural extension plans in effect
in Wisconsin are as follows:

1, Fixed Maximum Company Investment

The utility will invest up to a certain specified amount
per customer toward the construction cost of the line, If the
average cost of the line exceeds this amount, then the excess is
paid by the customer. An example of this type of plan is that of a
private utility which will invest up to $H400 per customer in
extending rural lines. Assuming three customers per mile and a

construction cost of $1,000 per mile of line, the cost per cus-




tomer will be $333.33.and the utility will make the extension
without cost to the customer. Six of the utilities included had
this type of extension policy. One private utility included
would invest wp to $200 per customer for rural line extension,
the balance to be paid by the customer. Based on the foregoing
assumption of_$333.33 per customer line construction cost, the
customer then would be required to pay the balance of $133.33

to receive service,

2. Revenue Guarantee

The utility will extend service, without cost to the cus-
tomer, provided that the length of such extension does not ex-
ceed a certain fixed limit, and provided further that the customer
contracts for service for a certain number of years (usually three)
and guarantees the company a minimum bill. An example of this
type of extension plan is that of three private companies which
will make extensions up to three-quarters (3/4) of a mile to a
rural customer without charge. Under this plan, the customer is
required to guarantee the company an ﬁnnual revenue of at least
$U48 for a period of three years. The utilities having the above
plan provide that the customer can, at his option, receive service
at the regular rate without a revenue guarantee, provided that such
customer pay in advance to the company an amount equal to the esti-

mated cost of the extension, but not in excess of $150.

L
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3, Free Limit

Some utilities specify in their rural extension rules that
they will extend service, without cost to the customer, up to'a
certain specified distance. If an extension required to serve a
customer is greater then the "free limit" the customer may be
required to finance the remaining portion of the line, either by
a cash payment or by one of the other methods explained herein.
Two of the utilities included in this comparison stipulated that
they would make extensions, without cost to the customer, up to
two standard spans and two poles or four standard spans if poles
were in place, These utilities also included a type of revenue
guarantee clause in their extension policy. One utility
specified that it would make further extensions without cost to the
customer provided that the cost of extension as estimated by the
utility was not greater than three (3) times the utility's
estimated annual revenue to be derived from the extension,

Rules of this character are frequently applied in urban areas and

are not usually adapted to extensive rural development.

4, Customer and Company Financed Rate Schedules
Some utilities have separate rate schedules for company and
customer-financed lines. One privately owned utility having this
type of plan charges a flat rate of $1.25 net per month extra l
for the first block of 15 kilowatt-hours of energy to customers
who heve not contributed toward line extension cost.

5, Increased Minimum Bill

Minirmum monthly bills vary with the company's investment

b




in some cases. One utility requires that the minimum bill be in-

creased 504 with every $30 increase in investment from $250 to $400

per customer. For example, this utility's minimum bills are based

on the following table:

Company Investment | . . Minimum Monthly Bill
$250 or less ' $2. 75
251 -~ 280 Feeh
28l = 310 £
311 -~ 340 .25
ML= 370 o 4. 75
371 -~ U400 5.25
If the cost of the extension exceeds $400 per customer, contribu-
tions covering the excess cost will be made by the customers, and

in addition, a monthly charge of 7/10 of one ver cent (.7%) of such

contributlons will Be added %o the viil,

6. Service Charge

Under this tvpe of rate, the fixed charges on line con—
struction cost are borne entirely or in part by the customer in the
form of ; service charge, independent of the energy charge and
graduated upon the amount of the investment only. One utility
having this plan requires the customer to pay, in addition to the
regular energy charge, $1,00 net per month where the average in-
vestmermt in the extension per customer is less than $150, plus
$.75 net per month for each $100 of investment per customer in
excess of $150.

7. Objective Rate Plan

Under this plan the utility offers reduced rates to cus-
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tomers in certain areas when the customer density has reached a
certain definite quota.

8. Group or Area Plan

The rural extension policies explained above are applicable
in general to rural electric line extensions to serve as few as one
customer. Some of the utilities, however, will make extensions to
a group of customers on a project basis provided that the average

conditions for the whole area meet the specified requirements, even

though some individual customers may not.

9. R. E. A, Cooperative Extension Policy

The Rural Electrification Administration at Washington will
make 20-year loans at 2,88 per cent interest, chiefly to farmers'
cooperatives, but also to public power districts, private
utilities and other agencies, for the entire cost of building elec—
tric transmission and distribution lines, Practically all E. E. A,
loans to Wisconsin have been made to Rural Electric Cooperative
Associations, organized on a project unit basis, The area covered
by such » project is dependent upon its economic and engineering
feasibility., R. E. A. initially would not approve nrojects having
an average potential customer density of less than three cus-
tomers per mile; however, meny of the cooperatives in Wisconsin have
not reached this quota to date. With the exception of a small member—
ship fee, the customer or member of the gooperative is not required
to make any further contribution toward line construction costs,

Part of his monthly electric bill goes back to the Federal govern-—




ment toward amortization of, and interest on, the loan. ZExtensions
of cooperative lines may be.made, provided that such extension has
first been apvroved by R. E. A.

RATE  SCEDULES

Electric service is of fered to rural customers under a large
number and great variety of rate schedules. The trend in Wisconsin
is toward the simplification of rural rate schedules, -al though
some of the utilities included in this survey still have in effect

rate schedules which are cowplex and involve numerous special con-

dition clauses, Some of the special cmditions which affect the

amount of the bills, and the assumptions uséd in each are as
follows:

(a) "here the rate schedules are affected by the size of
transformer used, it was assumed that only one cus-
tomer is served from each transformer, with capacities
of: 1% KVA for bills of 40, 50, and 100 kilowatt-hours

3 KVA for bills of 150 and 250 kilowatt-hours.
Héating and cooking customers are served through a
single meter at the standard rate.

Where rate schedules are affected by connected motor
load, bills are based on a total installed .capacity of
three (3) rated horsenower, .

The net monthly bills tebulated kerein are based upon

service from distribution lines of 6600-6900 volts or
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less where this feature affects the rate schedules from
which the bills were computed.

Special rates for electric water neating are not in-
cluded in this study since the conditions under which

this service is offered 'vary considerably. The time

of use is usually restricted to off-pealk hours, which

dif fer among utilities.,

1. Minimum Cherge Block Rate

The most common type of rate schedule used by the Wisconsin
utilities and cooperatives in marketing electrical energy to the
rural consumer, is the “B]:ock" type rate with a minimum charge for
the initial block of energy. This type of rate schedule provides
lower prices per kilowatt-hour for successive blocks of kilowatt-hours
used.

An example of this type of rate is that of a private utility
in "isconsin which is as followé:

RATE
First 80 kw-hrs. or less used per month $4,20 gross, $4.00 net
Next 420 lw-hrs, used per month 2.4, N 2.5¢ " per kw-hr,
Over 500 kw-hrs. used per month g.ed " gagg, %, o y

Minimum Monthly Bill $4. 20 $4.00 "

Prompt Payment Discount

The difference between bills at the gross and net rates will be

the discount if bills are vaid on or before the last discount date.




Sample Bill
Assume that a rural customer used 520 kilowatt-hours of elec~
tricity in one month; his net bill under the above rate for that
particular month‘ﬁould be computed as follows:
 First 80 kw-hrs. "~ $ 4,00 net
Yext 420 kw-hrs. @ .025 -10.20 "
Vext 20 kw-hrs, & ,02 JH40 M
Total 520 kw-hrs. : $1k,90
If the above bill were not paid on or before the last discount

date, the amount due would be $1.08 greater or a total of $15.98.

2. Service Charge Rate

This type of rate has two parts: (i) A flat service charge,
which is independent of the amount of energy used but depends usually
on the size of transformer used to serve the customer; and (2) an
energy charge, usually graduated by the bloclk method explained
above,

The service charge is intended to cover most of the costs
incident to special investment for serving the customer, principally
the fixed charges on a transformer in rural service, and certain
operating oxpenses such as.meter-reading, billing, collecting and
customer accounting which likewise are independent of the customer's
use of ehergy. Those costs not covered by the service charge are
reflected in the energy charges. Usually the minimum Dbill is the

service charge.

An example of this type of rate is that of one of the private
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utilities included in this study and is as follows:

Transformer Charge

2 KVA or less $1.50 net per month
SRk 2,80 0 w0
5 KVA 2.50 n ] ]

Energy Charge

First 20 kw-hrs.per month 7¢ net per kw-hr.
Over 20 kw-hrs.per month 3.5¢ UbpEd) 1

Minimum Bill

The transformer charge.
Sample Bill
Assume that a customer used 42 kilowatt-hours of energy in a
month. The bill would be computed as follows:

Transformer Charge

(assumed 1} KVA transformer) $1.50 net

Energy Charge

20 kilowatt-hours = @ T¢
22 kilowatt-hours @& 3.5¢
Total net bill

3. Active Room Rate

This rate is also a form of "Block" rate in which the size
of the blocks is determined by the number of so-called Nactive"
rooms in the farm unit as defined by the utility rate. A customer

having a large home and geveral wired out-buildings, therefore,

would have to consume more electricity to get into the Yower rate

block than a farmer who has a smaller house and fewer buildings.

One utility having this type of rate has the following re-

RIS R SN e,




quirements:

Service Charge i ! k

Two dollars ($2.00) per month for four or less active rooms

plus forty cents ($.40) per month for each active room in excess of

the first four.

Ser}ice charge shall include encrgy consumpfion equivalent to
five kilowatt-hours per adtive room per month or not less than
20 kilowatt-hours in case the active rooms are less than four,

Energy Charge

Throe and four-teaths cente (3.44) per kilowatt-hour for all
.enérgy consumed'in eidﬁss of 5 kilowatt-hours per active room or in
excess of 20 kilowétfﬂhours. in case the active rooms are less than
four, up to a total of 500 kilowatt~hours consumed during the month.
Two cents (2.0¢) for sll over 500 kilowatt-hours used per month, ]

Discount ' !

5% of'gross bili if_paid on or before last discount date.

Acti%e Rooms

The number of active rooms shall be computed on the following

pnsis:

(1) All rooms contained in the residence shall be counted as
active; eicept bathr ooms, basements, garrets, closets, hnalls, pantry, @
ﬁnwired storage rooms, and rooms used as bedrooms or sleeping

quarters but not used for other purposes. ‘ ' 1

=12~
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(2) Rural installations having barns, poultry houses, or
greenhouses, but not wired, shall have residence count increased
by one active room,

(3) Rural installations having barns, poultry houses, or
greenhouses wired shall have their counts increased by one active
room for each separate horse barn, dairy barn, poultry house, and
greenhouse actunl 1y connected to the distribution system and re-
ceiving energy. A barn used as a combination horse and dairy barn

shall be counted only as one active room.

Sample Bill
The bill for 100 kilowatt-hours of use per month under this

type of rate would be computed as follows: (Assume 5 active rooms)

Service Charge

For 4 active rooms $2.00
One extra room )
Total (Includes 5 kw-hrs,

per room or 25 kw-hrs.) - 2.40

Energy Cherge
75 kilowatt-hours . @ 3.k4¢ 2,55

Total gross bill k.95
Discount .05 x 4,95 sl
Total net bill $4.70

INTEREST ON CUSTOMERS' INVESTMENT

As previously explained, rural customers have been and some-
times now nre required to make an investment in rural lines in order
to obtain clectric service., This invostment, depending on the

method of its payment, has an effect on the cost of electricity




to the new customer. For the purpose of this comparison, the net
monthly electric bills have been compﬁted'under the terms of the
utilities' rates and in order to malke the bills comparable with
those where no customer contribution is réquired. there has ﬁeen
added to these bills an iﬁterest‘chérge on the customers' invest-
ment computed at the rate of %‘of one pef cent (.5%) oer month
on this amount,

As an example, iet us take tre case of a utility, included
in this commarison, vhich will invest up to $200 per customer,
the balance to ve paid by the customer. 3Based on the assumption
that it-will cost $333.33 to construdt a line to serve one cus-
tomer, then the customer.wouid.be required to pay the cbmpany
$133,33 to receive service. One half () of one per cent iner-
est on this amount, or $.67 has therefore been added to the reg-
ular monthly bill and the total amount is regarded in the compar-
isons as the nect monthly bill,

The intateqt on custoricr 's”investment included in the net

monthly bills is shown in tables I and II,



NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

,;_In‘Tables I, II, and III are listed the net monthly bills,
effecjive as of July 1, 1939 for rural electric service in Wis-
cogsin_gommunitics served by 15 private companies, A municipal
utilit;eg'and 18 rurallalectric cooperatives, which serve -ap-—
proximately 92% of al;;rural customers in Wisconsin. Only the
rates whic@ are available to the customer under the assumed con-
ditions, and wﬁichlresult in the minimum bill for any consumption,
are tabulated in phc following tables. Exceptions to this pro-
cedure are Rointed out by footnotes at the end of each table,

The bills forlall 38 utilities and cooperatives nre com-
pared graphically on chrrts Al to A5, inclusive, for consumptions
of 40, 50, 100,_150.:an9_250 kilowatt-hours pcer month, The lowest
bills which are available under any of the rates included in
tables 11_11.,and 111 for ench consumption are used in this com-
parison. .

Weighted averages of net monthly bills for enrch consumption
for municipal and private utilities and cooperatives are summar-
imed in table IV. These averages were computed by multiplying
the low net bill for each utility by the number of rural customers.
The totml of these products for cach group (private, municipnl, or
cooperative) was then divided by the total number of customers iﬁ
each group, to get the nverage net monthly bill.

It is interesting to note that the weighted averages of net

monthly bills for private and municipal utilities and rural coop-




eratives vary oniy slightly'for any of the assumed typical amounts
of consumption per month. (See chart B) The greatest variation was
found in the average billslfor U0 kilowatt-hours per month, where
the municipal ave?age bill is approximately 15% higher than that for
the cooperatives. TFor all other typical amounts of use the varia-
tion between the average bills was less than 10%.

For consumptions of 40 and 50 kilowatt-hours per month, the
cooéerativos offéred the'léweét rates, while the average bills
charged by municipal utilities were the lowest of the three for
consumptions of 100, 150, and 250 kilowatt-hours per month,

As previously explained, the average bills for private and
municipal utilities were éomputed from the lowest bill for each
consumption, which was available under any rate. In many cases,
the rate which resuits in the lowest bill is not available to the
customer under the assumed conditions until after such customer
has been receiving service for an initial development period of
three years. All custoﬁers connected to cooperative lines receive

service at the rates tabulated herein.

-j16-



Name of ﬂtility

Wis. Power & Light Co.

Wis. Gas & Electric Co.
Standard Rate
Ontional Rateg/

Wis. Public Seryjce Corp.
Standard Rate_}

Wis. Michigan Power Co.
Standard Rate
Optional Rategf

Wigs. ZElectric Power Co.
Standard Rate
Optional Rategf

Northern States Power Co.
" Stmaard Rated/

Wis. Eydro Electric Co.
Stan dard Rated/
Objective Ratel/

Lzke Superior Dist. Power

TABLE I

NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE IN WISCONSIN*
15 PRIVATE UTILITIES
AS OF JULY 1, 1939

Interest on Minimum Charge Net Monthly Bills

40
Ew-hrs.

Kw-hr,
Amount Included

50

50 100 150
Ke—hrs., Xw—hrs. Kw-hrs.

$6.25

250
K"-‘f-hr S

‘Customer
Investmentlj

- $4. 00

$L.00 $L.00 $7.50 $1_o.oo

g0 8.25

25 ' 9

$ 753/
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TABLE I (Continued)

Interest on Minimum Charge Net Monthly Bills

' Customer Xw-hr, 0o 50 100 I 2h0

Name of Utility Investmentl/  Amount Ipcluded Kw-hrs. Kw-hrs. Kw-hrs. Kw-hrs. Kw-frs,

Neshonoc Light & Power Co. '
West Salem : - $3.25 15 $4.50  $5.00 $6.75 $8.50 $10.50
Stevenson, Bwr Oaks, Mindora = Sech 15 5.00 5O 1-70 9.70 12,70
Dahlberg Lizht & Power Go. 8/ - 2,50 0 5.3 5.5 B 9oy oy
Kegonsa Electric Line Co. 9/ 2897 4,13 4,54 5.56 6.59 8. 64
Interstate Power Co, - $iy 6.12 75 6.12 6.12 6.87 8.25 10,75
. Northwestern Wis.Electric Co. 37 4. 97 50 4,97 k.97 7.22 8. 72 11.72
3 - Polk Burnett Light & Power Co., A7 4,97 50 97 BT e L Eqel g
Pleasant Springs Light & Power o, .67 2.17 0 4, 27 L. 62 6.37 8.62 12,12

* Based on three customers per mile.

1/ Computed at % of 1% per month on coatribution required of the customer under the assumption
of 3 customers per mile and line construction cost of $1,000 per mile,

2/ Optional rate based on 5 active rooms.

3/ Applies only to bills of $% 00 and less

E/ Optional rate provides lower »ills than the standard rate for consumptions of 36 kw—hrs,
or less in the Eastern division, and of 33 kw-hrs, or less in Wisconsin Valley division.

ﬁ/ A rural residential rate provides lower bills than the standard farm ratc for consumptions
of 37 kw-hrs. or less.
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TABLE I (Continued)

Customers in Durand division connected before April 1, 1937 have rates available which are
lower than the standard rate.

The objective rate becomes availnble to thc customers when the density inereases to certain
fixed quotas, As of July 1, 1939 practically all farm customers in the Amery division

had been transferred to the Objective Rate, now being made the standard rate.

Bills based on connected motor load of 1% H.P.

Interest charge varies for each bill, since contribution reguired variss with revenue.
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TABLE II
NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE IN WISCONSIN*
5 MUNICIPAL UTILITIES
AS OF JULY 1, 1939

Interest on Minimum Charge Net Monthly Bills
Customer Kw-hrs. Lo 50 100 150 250

Name of Utility Investmenty Amount Included Kw-hrs. Kw-hrs. Kw—hrs. Kw-hrs. Kw=hrs.
PLYI:0UTH

Standard Rate2/ - $2.57 0 $4.17  $4.37 $5.37 $6.70 $8.70

Optional Rate - 4. 20 g0 4L.80 4,80 5.20 6.20 g8.20
MARSHFIELD - 1.73 0 4,33 L4.63 5.93 7.90 9.90
STURGEON RBAY $1.37 3.37 25 4,00 4,30 519 7.28 9.40
KAUKAUNA

Standard Rate3/ = 3,40 53 3.2 32 W sl e
OCONCMOWO C - X 20 L. 00 4,00 4,50 5.75 8.25

* Based on three customers per mile. ,
y Computed at 3 of 1% per month on contribution required of the customer under the assumption
of 3 customers per mile and line construction cost of $1,000 per mile,

2/ Assumes 6600 volt line. Utility's rate schedule based on estimated line construction cost
of $900 per mile or $300 per customer, and 4% carrying charge on such investment in utility
finamed lines.

1/ Some of this utility's rural customers served under special conditions pay higher rates.
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TABLE III
NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE IN WISCONSIN
18 RURAL ELZCTRIC COOPERATIVES
AS OF JULY 1, 1939

Interest on  Minimum Charge Net Monthly Bills

Customer Tw-hr, ITo) 50 100 150 250
Name of Cooperative Investmentl/ Amount Included Kw—hrs. Zw-hrs. Kw-brs. Xw-hrs. Kw-hrs.
Lafayette $3.50 50 $3.50 3.50 $6.00 $7.50 $ 9.88
Oakdale 3.50 40 3. 50 4,00 6.00 7.25 9.25
Oconto 3,25 Lo 3. 25 3.65 5435 6.60 8.60
Pierce—Pepin 3.50 40 3.50 4, 00 5. 90 6.90 8.65
Richland 3.50 40 3.50 2.95 5.80 7.05 9.18
Rock : 3. 50 50 %50 .50 - S55C 1.5 9. 88
Taylor 3.50 40 3.50 4,00 5. 90 6.50 8.53
Tranpeal ezu 3.50 40 3,50 3.9 5. 70 €.70 8.33
Vernon 2,50 40 380 3,95  §5.70 670 g.45
Barron | 3.50 40 3.50 4,00 6.00 7.25 9.25
Buffalo 3.50 ko 350.  hoo °5.90 - 6,90 - &5
Chippewa 2,50 Lo 3,50 4,00 5.90 6.90 8.53
Clark 3,50 Lo 3.50 400 5.90 6.90 g.53

Columbus 3.50 40 3.50 4,00 6.00 7.25 9.38




TABLE III (Continued)

Interest on Minimum Charge Net Monthly Bills
: : Customer Kw-hr. Lo 50 100 150 250
Name of Cooperative Investmenty Amount Included ~ Kw-hrs, Kw—hrs. Kw—hrs. Ew-hrs. Kw—hrs,
Head of the Lakes (Douglas) $2.75 25 $3.65 $4.25 $5.85 $7.10 $ 9.10
Dunn 3.50 Lo 3.50 4. 00 7.90  6.90 g8.53
Gramt 2. 50 Lo 3.50 L, o0 £.00 7.25 9.38
9.25

Jackson 3. 50 4o 3.5 L.00 6.00 7.25

y Cooperative lines are built entirely with funds borrowed from the Federzal Gevernmenit.
The customer or rember is not required to make any direct cash contribution toward
the construction cost of the line. Het montkly bills include interest and payrents
on the loan, which is intended to be payed back over a period of 20 years.




CHART Al

NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

IN WISCONSIN COMMUNITIES SERVED BY 1
20 ELECTRIC UTILITIES AND I8 COOPERATIVES {

40 KILOWATT HOURS |
EFFECTIVE AS OF JULY |, 1939

RANK NAME NET MONTHLY BILLS (DOLLARS)
0 | 2 3 4 5 6 7
OCONTO ELECTRIC COOPERATIVE $3.25
KAUKAUNA MUNICIPAL ELECTRIC CO. 342
LAFAYETTE ELECTRIC COOPERATIVE 3.50

OAKDALE COOPERATIVE ELECTRIC ASSN. 3.50
PIERCE-PEPIN ELECTRIC COOPERATIVE 3.50
RICHLAND COOPERATIVE ELECTRIC ASSN. 3.50
ROCK CO. ELECTRIC COOPERATIVE ASSN. 3.50
TAYLOR CO. ELECTRIC COOPERATIVE 3.50
TREMPEALEAU ELECTRIC COOPERATIVE 3.50
VERNON CO. ELECTRIC COOPERATIVE 3.50
BARRON CO. ELECTRIC COOPERATIVE 3.50
BUFFALO CO. ELECTRIC COOPERATIVE 3.50
CHIPPEWA VALLEY ELECT. COOPERATIVE 3.50
CLARK CO. ELECTRIC COOPERATIVE 3.50
COLUMBUS RURAL ELECT. COOPERATIVE 3.50
DUNN CO. ELECTRIC COOPERATIVE 3.50
GRANT CO. COOP. RURAL ELECT. ASSN. 3.50
JACKSON CO. ELECTRIC COOPERATIVE 3.50

STURGEON BAY MUNICIPAL ELECTRIC CO.4.00
OCONOMOWOC MUNICIPAL ELECTRIC CO. 4.00
KEGONSA ELECTRIC LINE CO. 4.13
PLYMOUTH MUNICIPAL ELECTRIC CO. 4.17
I0 LAKE SUPERIOR DISTRICT POWER CO. 4.25
Il PLEASANT SPRINGS LIGHT & POWER CO. 4.27
12 MARSHFIELD MUNICIPAL ELECTRIC CO. 4.33
I3 WISCONSIN HYDRO ELECTRIC CO. 4.50
I3 NESHONOC LIGHT & POWER CO. 4.50
4 NORTHWESTERN WISCONSIN ELECT. CO. 4.97
14 POLK-BURNETT LIGHT & POWER CO. 4.97
IS DAHLBERG LIGHT & POWER CO. 5.33
16 INTERSTATE POWER CO. 6.12

ABOVE BILLS ARE BASED ON THE FOLLOWING ASSUMPTIONS:

l. Three customers per mile.
2. Line extension cost of $/000 per mile or $333.33 per customer
3. One customer served from eoch transformer with capacity of 1Y KVA.

WISCONSIN GAS & ELECTRIC CO. 3.5
- WISCONSIN ELECTRIC POWER CO. 3.5
3 WISCONSIN MICHIGAN POWER CO. 3.53
HEAD OF THE LAKES COOP. ELECTRIC 3.65
WISCONSIN POWER 8 LIGHT. CO. 4.00
; WISCONSIN PUBLIC SERVICE CORP. 4.00
3 NORTHERN STATES POWER CO. 4.00
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CHART A2

NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

IN WISCONSIN COMMUNITIES SERVED BY
20 ELECTRIC UTILITIES AND I8 COOPERATIVES

50 KILOWATT HOURS
EFFECTIVE AS OF JULY 1,1939

NAME NET MONTHLY BILLS (DOLLARS)
4 5 6

KUAKAUNA MUNICIPAL
LAFAYETTE COOP.

ROCK CO. COOP.

OCONTO GOOP.

WIS. ELECT. POWER CO.

WIS. GAS & ELECT. CO.

WIS. MICH. POWER CO.
RICHLAND COOP.
TREMPEALEAU COOFP.

VERNON COOP.

BARRON CO. COOP.

BUFFALO COOP.

CHIPPEWA VALLEY COOP
CLARK COOP

COLUMBUS COOP

DUNN CO. COOP.

GRANT CO. COOP.

JACKSON COOP

OAKDALE COOP.

NORTHERN STATES POWER CO.
OCONOMOWOC MUNICIPAL
PIERCE -PEPIN COOP

TAYLOR CO. COOP

WIS. POWER & LIGHT CO.
WIS. PUBLIC SERVICE CORP.
HEAD OF LAKES GCOOP

LAKE SUPERIOR DIST. PR. CO.
STURGEON BAY MUNICIPAL
PLYMOUTH MUNICIPAL
KEGONSA ELECT. LINE CO.
PLEASANT SPRINGS LT. & PR. CO.
MARSHFIELD MUNICIPAL

WIS. HYDRO ELECT. CO.
NORTHWESTERN WIS. ELECT. CO.
POLK-BURNETT LT. & PR. CO.
NESHONOC LT & PR. CO.
DAHLBERG LT. & PR. CO.

INTERSTATE POWER CO.

OO YN ~N~N~"N~NNNN~NNNNNNDOOADDBEUNN—

ABOVE BILLS ARE BASED ON THE FOLLOWING ASSUMPTIONS:

L Three cusfomers per mile.
2 Line extension cost of $/000.00 per mile or $333.33 per customer.
3 One customer served from eoch Wansformer with capacily of IVe KVA.







CHART A3

NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

IN WISCONSIN COMMUNITIES SERVED BY
20 ELECTRIC UTILITIES AND I8 COOPERATIVES

I00 KILOWATT HOURS
EFFECTIVE AS OF JULY |, 1939

RANK NAME

OCONOMOWOC MUNICIPAL

WIS. ELECT. POWER CO.

WIS. GAS & ELECT. CO.

WIS. MICH. POWER CO.
KAUKAUNA MUNICIPAL
PLYMOUTH MUNICIPAL

OCONTO COOP.

KEGONSA ELECT. LINE CO.
LAKE SUPERIOR DIST. PR. CO.
TREMPEALEAU COOP.

VERNON COOP.

ROCK CO. COOP.

STURGEON BAY MUNICIPAL
RICHLAND COOP.

HEAD OF THE LAKES COOP.
BUFFALO COOP.

CHIPPEWA VALLEY COOP.
CLARK COOP.

DUNN CO. GOOP.

PIERCE-PEPIN COOP.

TAYLOR CO. COOP.
MARSHFIELD MUNICIPAL
BARRON CO. COOP.

COLUMBUS COOP.

GRANT CO. COOP.

JACKSON COOP.

LAFAYATTE COOP.

OAKDALE GOOP.

NORTHERN STATES POWER CO.
WIS. POWER & LIGHT cCoO.

WIS. PUBLIC SERVICE CORP.
WIS. HYDRO ELECT. CO.
PLEASANT SPRINGS LT. 8 PR. CO.
NESHONOC LIGHT & POWER .CO.
INTERSTATE POWER CO.
NORTHWESTERN WIS. ELECT. CO.
POLK-BURNETT LT. & PR. CO.
DAHLBERG LT. & PR. CO.

o~N~oombdoounw ————

NET MONTHLY BILLS (DOLLARS)
» G cF

ABOVE BILLS ARE BASED ON THE FOLLOWING ASSUMPTIONS:

l. Three customers per mile.

2. Line extension cost of $/000 per mile or $33333 per customer.

3. One cusfomer served from

each transformer with capacity of Ve KVA.







CHART A4
NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

IN WISCONSIN COMMUNITIES SERVED BY
20 ELECTRIC UTILITIES AND I8 COOPERATIVES

ISO KILOWATT HOURS
EFFECTIVE AS OF JULY |, 1939

NAME NET MONTHLY BILLS (DOLLARS)
2 3 4 5 6 7T 8 9 W

OCONOMOWOG MUNICIPAL

WIS. ELECT. POWER CO.

WIS. GAS & ELECT. CO.

WIS. MICH. POWER CO.

KAUKAUNA MUNICIPAL

PLYMOUTH MUNICIPAL

KEGONSA ELECT. LINE CO.
OCONTO COOP.

TREMPEALEAU COOP.

VERNON COOP.

BUFFALO COOP.

CHIPPEWA VALLEY COOP.
CLARK COOP.

DUNN CO. COOP.

LAKE SUPERIOR DIST. PR. CO.
PIERCE-PEPIN COOP.

TAYLOR CO. COOP.

RICHLAND COOP.

HEAD OF LAKES GCOOP.
BARRON CO. COOP.

COLUMBUS COOP.

GRANT CO. COOP.

JACKSON COOP.

OAKDALE COOP.

ROCK GO. COOP.

STURGEON BAY MUNICIPAL
LAFAYETTE COOP.

NORTHERN STATES POWER CO.
WIS. POWER & LIGHT CO.

WIS. PUBLIC SERVICE CORP.
WIS. HYDRO ELECT. CO.
MARSHFIELD MUNICIPAL
INTERSTATE POWER CO.
NESHONOC LIGHT & POWER CO.
PLEASANT SPRINGS LT. & PR. GO.
NORTHWESTERN WIS. ELECT. CO.
POLK~BURNETT LT. & PR. CO.
DAHLBERG LT. & PR. CO.

ABOVE BILLS ARE BASED ON THE FOLLOWING ASSUMPTIONS:
| Three cusfomers per mile.

2. Line extension cost of $/000 per mile or $333.33 per customer
3 One customer served from each transformer with capaclly of 3 KVA.
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CHART A5

NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE

IN WISCONSIN COMMUNITIES SERVED BY
20 ELECTRIC UTILITIES AND I8 COOPERATIVES

250 KILOWATT HOURS
EFFECTIVE AS OF JULY | 1939

NAME NET MONTHLY BILLS (DOLLARS)
23456 7891011213

PLYMOUTH MUNICIPAL
OCONOMOWOC MUNICIPAL

WIS. ELECT. POWER CO.

WIS. GAS 8 ELECT. CO.

WIS. MICH. POWER CO.
KAUKAUNA MUNICIPAL
TREMPEALEAU COOP

VERNON COOP

BUFFALO COOP

CHIPPEWA VALLEY COOP
CLARK COOP.

DUNN CO. COOP.

TAYLOR CO. COOP

OCONTO COOP.

KEGONSA ELECT. LINE CO.
PIERCE-PEPIN COOP

HEAD OF LAKES COOP
RICHLAND COOP

BARRON CO. COOP

JACKSON COOP

OAKDALE COOP.

COLUMBUS COOP

GRANT CO. COOP.

LAKE SUPERIOR DIST. PR. CO.
STURGEON BAY MUNICIPAL
LAFAYETTE COOP.

ROCK CO. COOP

MARSHFIELD MUNICIPAL
NORTHERN STATES POWER CO.
WIS. POWER & LIGHT CO.

WIS. PUBLIC SERVICE CORP
NESHONOC LIGHT & POWER CO.
INTERSTATE POWER CO.

WIS. HYDRO ELECT. CO.
NORTHWESTERN WIS. ELECT. CO.
POLK BURNETT LT. & PR. CO.
PLEASANT SPRINGS LT. & PR. CO.
DAHLBERG LT. & PR. CO.

ABOVE BILLS ARE BASED ON THE FOLLOWING ASSUMPTIONS:

l. Three customers per mile.

2. Line extension cost of $/1000 per mile or $33333 per customer.
J. One customer served from each transformer with capacity of 3 KVA.

|

2
2
2
2
3
4
5
6
6
6
6
6
7
8
9







TABLE IV
WEIGHTED AVERAGE OF
NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE
IN WISCONSIN COMMUNITIES SERVED BY
FRIVATE AND MUNICIPAL UTILITIES AND RURAL COOPERATIVES
AS OF JULY 1, 1939

Monthly Average (Weiznted) Net lMonthly Bills
Consumption Private Munici pal Cooperative

40 Kw-hrs, . $3. 88 $4.03 $3, 49

50 Kw-hrs., 4,02 421 3.92

100 Kw-.hrs. 5,61 5.33 5.83

150 Kw-hrs, : 6.99

250 Kw-hrs, 8.91







NET MONTHLY BILLS FOR RURAL ELECTRIC SERVICE
IN WISCONSIN COMMUNITIES SERVED BY
PRIVATE AND MUNICIPAL UTILITIES AND RURAL COOPERATIVES

NUM- TYPEOF

15
5
18

UTILITY

PRIVATE
MUNICIPAL
CO-OP

PRIVATE
MUNICIPAL
CO-OP

PRIVATE
MUNICIPAL
CO-OoP

PRIVATE
MUNICIPAL
CO-0P

PRIVATE
MUNICIPAL
CO-OP

CHART B
WEIGHTED AVERAGE OF

AS OF JULY I,1939.

AVERAGE NET MONTHLY BILL (DOLLARS)
AMTO | 2 3 4 5 6 7 8 9 10

| I | | | I I
40 KILOWATT-HOURS PER MONTH.

$3.88
4.03
349

. 50 KILOWAT T-HOURS

___H

100 KILOWATT-HOURS

I50 KILOWATT-HOURS PER MONTH.

250 KILOWATT-HOURS PER MONTH.
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UNIT COST AND CONSUMPTION OF ENERGY

On .chart C is compared the cost and ccnsumption ratios for rural
olectric service in Wisconsin and the eastera one half of the United
States from 1930 to 1938, inclusive, The western half of the United
Statoes, where electricity is used to a lnrge cxtont for irrigation
and agricultural purping, was not considered comparable with Wisconsin
and, therefore, was not included in the comparison. Rvral clectric

cooporatives were onitted from the ccst and consumption data for

Wisconsin, since most of them have heen operating for less than two

years.

Rural service is defined as all service supnlied at rural rates.
In cases where commercial or industrial customers located in rural
areas are served at a rural rate, sales to such customers are
included in rwral service. If they are served at regular com—
mercial rates they are excluded.

The average cost per kilowatt-hour to ultimate consumers of
rural electric service in Wisconsin has been decreasing steadily
since 1932, During the pest five years the average cost has been
reducod from 7.31¢ in 1933 to 5.28¢ in 1938 for a reduction of
26,4%. The average consumption per customer increased from 67
to 92 kilowatt-hours per month for an increasc of 37.“%. .

That the unit cost of electrical cnergy should vary inversely
with the amount of energy used per customer is to be expected
since the form of rate schedules genorally results in lower cost

per kilowatt-hour when the usage per customer is increased.




Rato reductions, resulting in a lower unit cost undoubtedly have

some effect on the coneunption of electrlcity by the rural user.

,However. other factors such as farn incone. initial cost of appliances,

appllance sales programs. and other promotional schemes influence the

amount of electrical energy consumed'by tue farm customer,

It is interesting to note that during the past five years the
. average monthly bill for rural glectric service in Wisconsin has
varied only 3 6% ranging from a low of $U4.77 in 1925 to $4.94 in
1938. r"he averabe ﬂontnlv bill f01 the eastern one half of the
United States in 1938 was only $2.92, which is 20,6% lower than the
Wisconsin average. However, it should be pointed out that the

average use per rural customer is higher, and, in goneral, the
number of cﬁstomers per miié'of line is less in Wisconsin than in
the more densely pOpulwted eastern half of the United States.

A compmrison of the coqt and consumption ratios for rural
electric service by e1ght private utilities is nado on Chart D.
These utilities served approximately 91% of all rural customers
served by priyéte.ﬁtilities, or 72.8% of all rural customers in
Wisconsin, as of December 31, 1938,

From an ahalvgis‘of Chnrt D it can be scen that the average
cost per k1lowatt—hour and the monthly consumption per customer,
for ench of the elght utilJties conpared, follows the same gon-

eral trend as did the state and nationnl averages. The ratios




for each utility give some indication of the average type of
territory served, and the history of the utilities rural electri-
fication progrem since 192%, The fact thot commercial customers
located in rural areas are not treated the same by each of the
eight utilities shown on the chart is an important factor in
explaining the variations between compenies.

Durihg the late 1920's and early 30's, many of the privately

owned utilities in Wisconsin alopted a line financing policy which

required guaranteed revenues for three-year periods. Under this

plan, the minirum bill ususlly ineluded an amount of encrgj which
was somewnnt greater than the avernge nermnl consumption and,
therofore, had n tendency to increase consumption,

"Frec electrici ty" and other bargain offors made by various
companios also have an important effect on the tronds in revenue
per kilowatt-=hour and average conswwption shown in Chart D. The
Wisconsin Electric Power Comvany (formerly The l{ilwaukee Electric
Reilway & Light Company), the Wisconsin Gas & Electric Cormeny,
and the Wisconsin Michigan Power Cormpnny all offered "free elec-
tricity" during certain months in 1934 and 1935. Similar offers
were nade by the Wisconsin Public Scrviee Corporntion and its
subsidiary the Menomonoe & Marinette Light & Troaction Company in

1935 and the Wisconsin FHydro Electric Company in 1936.




Since 1935 the Wisconein Electric Power Company has operated its

110 for 1" plan to stimulate consumption of electricity. This rate

is optional and provides that the customer who elects %o participate
may in any given month use wp to double the amount of electricity
used durins the same month in the previous year and pay the last

year 's bill for that month plus ten per cent,




CHART C
COST AND CONSUMPTION RATIOS FOR
RURAL. ELECTRIC SERVICE

IN WISCONSIN AND EAST HALF OF UNITED STATES
1930—1938
(RATIO SCALE)
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CHART D

COST AND CONSUMPTION RATIOS FOR RURAL ELECTRIC SERVICE
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Note— The eight ufilities included on this chart served
opproximately 91% of all rural customers served by
private utilities in Wisconsin as of Dec.3l, 1938.







CUSTOMERS

At the begimning of 1939 nearly ome and one-half million rural
homes in the United States were receiving central station electric
service, and more are Veing connected at the rate of nearly a
quarter of a million a year. (See Chart.G)

Extension of electric lines into farm and rural areas, until"
the past four years progressed at a relatively slow rate. The
percentage of farms electrified in the United States increased :
only 7.7 per cent dﬁring the ten years from 1925 to 1935, (In
Wisconsin this increase was approximately 12 per cent over the same
period). It was estimated that some 29,000,000 of the 32,000,000
péople living on farms in the United States were not receiving
highline electric service in 1935, This figure is particularly
significant when it is realized that it represents approximately
23 per cent or nearly one quarter of the nation's entire population.

Rural electrification, however, was recosnized as a matter of
national concern and on lay 11, 1935 the Rural Electrification
Administration was established. The Bursl Electrification Act,
passed by Congress one year later, made R.E.A., & permanent organi-
zation and amthorized an appropriation of $410,000,000 to carry on ¢
a contimuous program of rurai electric line building for a period

of ten years. 5

—~28—
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The rate at which customers were connected to rural electric

lines in Wisconsin during the past ten years is shown in Table V.
From an analysis of these data it 'is evident that the progress in
the field of rural electrification, particulerly in obtaining new
customers, is influenced to a large extent by the income of the
farmer. (See Chart E)-

For example, during the three-year pefiod from 1928 to 1920,
inclusive, utilities in Wisconsin added more than 17,000 rural cus—
tomers to their lines for an increase of nearly 100 per cent over
the total number receiving service at the end of 1927. In 1932,
however, when the total gross farm income dropped to a low of only
about 47 per cent of the 1929 level, the privately owned electric
utilities in Wisconsin reported an actual decrease of 345 rural
customers and the municipals added but 75. The greatest increase
occurred. in 1937 during which time the utilities (private and
muinicipal) added nearly twelve thousand rural customers to their
lines. Tnis tremendously increased activity among the utilities
generally followed thie normal trend in relation to gross farm income,
but was undoubtedly accelerated by the stimulus produced by the R.E,A.
Some 3,750 customers were connected to R.E.A. cooperative linecs
during the last half of 1937, the first project being cnergized in
June of that year.

In 1938, cooperatives added approximately 48.2 per cent of the
total number of 13,737 néw customers, privately owned utilities
added 45.8 per cent,and municipal utilities added the balancc of

6.0 per cent or 824 customers,which is nearly one and one-half times
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the previous high for mmicipal utilities. of 569 new customers in
1937,

On Chart F is shown graphically the number of rural customers
in Wisconsin served by private and municipal utilities and rural
electric cooperatives as of December 31, for 1927 to 1938, inclusive.
Chart ¥ is based on the total number of rural customers, including
all customers served at rural rates such as cheese factories, stores,
filling stations, taverans, schools, etc. in addition to farms. As
of December 31, 1938 the number of farm customers counstituted approxi-
mately 87.7 per cent of the total. INpo reliable information is avail-
able on the actual number of farms served before 1938,

Ag of the end of 1938 sl ightly more than one-third or 34.7 per
cent of the occupied farms in Wisconsin were receiving Lishline
electric service while in the entire United States, according to
the Edison Electric Institute, 21.9 per cent of the cccoupied farms
were electrified. Chart J shows a comparison of the per cent and
number of occupied farms electrified and the average farm density
per square mile in Wisconsin and in the five surrounding states.

In this group of six states, Wisconsin ranks second to Mjchigan
both in total number of farms electrified and in per cent of occupied
farms electrified, although Indiana, Illinois, and Iowa each have a
higher farm density per squarc mile of total area,

A study of the distribution of Wisconsin's farm electric customers

reveals that the southeastern one-quarter of the state was well over

50 per cent electrified as of December 31, 1938, the remzinder of the




state being developed to a smaller oxtent. The porcentage of occupied

farms electrified in Wisconsin by counties as of Doccember 31, 1938
is shown on Chart H.

It is interesting to note thc correlation botwoen the extent
of farm olectrification and ‘the average land value, average gross
income por farm, and the average farm density per square mile, by
counties in Wisconsine This information is.also included on

Chart H,




CHART E

TOTAL GROSS FARM INCOME AND
YEARLY INCREASE IN NUMBER OF CUSTOMERS
BY ELECTRIC UTILITIES AND COOPERATIVES IN WISCONSIN
1928-1938
Note:-Farm income dota from Wisconsin Deportment of Agreculture, (938 figure
based on estimotes.

Rural electric customer dato from Wisconsin Public Service Commission files.
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IN THOUSANDS.

NUMBER OF CUSTOMERS

CHART F

NUMBER OF
RURAL ELECTRIC CUSTOMERS*
IN WISCONSIN
AS OF DEG.3I.
1927~ 1938.
90 LEGEND
28 SERVED BY PRIVATE COMPANIES
[ servep BY MUNICIPAL UTILITIES
70 Bl SERVED BY COOPERATIVES
60
50
40
30
20 g
iy,
10 “- #
1927 28 32 33

YEAR
% Includes all customers served at rural rates. As of Dec. 3l,1938

approximately 87% of these were farm customers,
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NUMBER OF FARMS IN THOUSANDS

CHART G
NUMBER OF

FARMS RECEIVING ELECTRIC SERVICE

IN UNITED STATES

AS OF DEC. 3I
1927 — 1938

DATA FROM EDISON ELECTRIC INSTITUTE, BASED ON 100 %
OF ELECTRIC & POWER INDUSTRY
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: CHART H
COMPARISON OF

FARM ELECTRIFICATION, LAND VALUE, INCOME, AND DENSITY
IN WISCONSIN BY COUNTIES

PERCENT OF OCCUPIED FARMS ELECTRIFIED AVERAGE VALUE PER ACRE OF
AS OF DECEMBER 3|, 1938 LAND AND IMPROVEMENTS
:,?-. f .‘.}'-"n
(HOME LIGHTING PLANTS NOT INCLUDED) pre—
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CHART J

PERCENT & NUMBER OF OCCUPIED FARMS ELECTRIFIED
AND

FARM DENSITY PER SQUARE MILE
IN

WISCONSIN AND FIVE SURROUNDING STATES

AS OF DEC. 3! 1938

PERCENT BASED
ON ALL
OCCUPIED FARMS

MINNESOTA
21,910
11.1%

WISCONSIN
67,590
347%

MICHIGAN

Data From
103,712 Edison Electric Institute
IOwWA 54.9% Bulletins
46,973
21.9%

"-5%:?9%'5 INDIANA

2% 66,447
- § 34.3%

U.S TOTAL
1,406,579
21.9%

Average Number Of Farms Per Square Mile

WISCONSIN 5@ Q

ILLINOIS g
INDIANA _._ﬁﬁ

-4 244
- J- 4 dan
w

B35

IOWA &
MICHIGAN ;Q!
MINNESOTA ;@







TABLE V

INCREASE IN NUMBER OF RURAL ELECTRIC CUSTOMERS
BY PRIVATE AND MUNICIPAL UTILITIES AND COOPERATIVES
1928 -~ 1938

Increase in Customers During Year

Privates Municipals  Cooperatives

1928 6,349 93 #
1929 L4, 645 210 -
1930 5,606 362 -
1931 3,374 L4g -
1932 (345) 75 o
1933 85 b -
1934 1,726 22l -
1935 ‘ 1,425 221 -
1936 5,829 243 -
1937 11,215 569 3, T54*
1938 6,284 g2l 6,629

() Denotes decrease
First cooperative energized in June 1937,
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