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 in
 <ô
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 T
- co

 ̂^

^
 0

5
 05 CO

 CM
 

CO
 00 N

 05 
c

\i
co^ co

 ̂in
 Y

 
in

 in
 in

 m
* in

*

CD CO
 o

 
in

 CO
 *1-

CM
 N

 O
00* r^* 00*

^
 

in
 C

M
 

in
 o

> N
C

O
 (D

^ 0
5

 

C
O

* in
* in

CO
 10 CM

h
-. ^

 in
 

o
 ^

 
rC

 h^* r^*

in
 05 00 

CM
 h

- CO<yi
in

* in
* in

CM
 0

0
 00 

O
 CO

 CO
 

0
5

 O
 O

^
* CM* CM*

CO
 <D

 ^
 

CO
 CO

 
<D

 (O
 h

-

in
 o

 CO
C

D
 CM

 
1

- CM
 CM

O
 CO

 
0

5
 0

5
 CD

in
 C

D
 

in

0
5

 0
5

 05*

CO
 CM

 N
 

00 05 CO
 

O
 CM

 CO
 

^
 ^

 N
 

CO
 CO

 CO
 

CO
 CO

 CO

h
- CM

 *«" 
CM

 ^
 CO

in
 CO

 in
CO* CO* CO*

CO
 h

- 05
 

^
 ^

 CM
-r- CM̂

 (N
CO

 CO
 CO

T
t in

 ^
• 

<D
 CD 1

- 
N

 h
v N

CM* CM* CM*

05 h
- CO

 
O

 CM
 CO

 
CO

 
CO

CM* CM
* CM*

CO
 CM

 CM
 

h
- CO

 05
in

 10
 in

CM* CM* CM*

N
. in

1
- h

- CM
in

 CO
 CO

CM
* CM

* CM*

1
- CM

 Tj* 
CO

 h-. CO
 

O
 ^

CO* N
* N

*

CO
 h

- CO
 

CO
 T

- 00
 

T
f h

- *1-
K

 K
 CO*

CO CO CM 
05 CO CO 

CM o
 in

 
CO CO h

- 
CO in

 ^
 

in
 CO m

CM
 in

 T
- 

in
 N

 
1“

N
 CO

 O
 

CM
 05 <D

 
10 CO

 CO
 

CO
 CO

 CO

h
- 

CM
 

CO
 CO

 CO
 

m
 in

in
* in

 CO*

CJ5 0
0

 ^
CO

 0
0

 in
 

in
 co^

m
* in

" in

77KC
\i

C
o

05I

CJ5

CO
«

o7CVJ
lf5

CO5PCMN
.

KC
M

7

sc05OO

oo

/(5 ^
.2

 
o

>

Eao05Q
.

</)

05

g
w

 
^

 o
o
 ^

i
s

3
 

CO
*- S
03 

<D

T3 
O

.2
 

05
 

O
 

C
c—

 
<0 

r
-.y

05o
 ^

2
 

>
C/5 

O
. ■ 

^
c

 
g

-

15 
^

Z
 

05
s

.^
C

T c
05 

3
 

05 "O
i=

 
05

•Q
 T>

2
 

^
 

0) -r.
05OC/5oCOCO
jt:oo05cCO
tr0)o■oc<0E20)>0)

0) 
^

 
O

8
|

2
=

§

O
 

“X
 

(05

C
 

05 
(0 

05
05(/)0)

(/)

T505

*ocCO

CO0)05 
0) ^

 
-J

 
c

 
O

 
CO

o0)

T30)
T

)COO
T

5 ““ 
D

 ^
o

 T5 

O
CO

ED
 

05

S
 

2
E

 
05

-o
 

"=i:

™
 

s

B
i

E
s

iS
 

CO
O

 
c

3
 

(/) 

0) 
05

c c
 

c
 

o
05E

 -5
0)05

CO(/)
C75 3
(0 

o

15s
s

CO ^

•o05

C/505
T5o

<0 
.ts

0
0

0
)

o
>

C
c

0
Q

_
0

x
:

0
 

^
o

 
^

0
c

 
>

 CJ>
C

 
>

0
5

o

c0
c0

0
5

 
O

 
^

 
C

M
 

C
O

 
^

C
O

C
J

G
O

 
0

>
 

0
5

 
0

5
 

0
5

 
h

:
O

)
0

5
n

t
o

>
 

o
>

 
0

>
 

0
>

 
0

>
 ^

0
5

0
5

r?
^

 
^

 
^

 
^

 
^

 
U

-
O

b.

(/)
T30CO0)oo50)c(/)oowCOco2COoQ

.
•oCO
JOCOcEo<o"
ooc05w(0205COuo

O
 “O

0
 

c

^
 

c
. 

CO 
■O

 —
’ 

05 
C

 
“O

 —

c
 

0)

o
E

 

■
s 

«
CO ^

 
05 

O
c5 ^
CO 

o
c

 
2

^
 W

1
 ^

2
 

• 
&

i2
CO 

CO
—

 
c

2
1

 
05 

E
^

 
2

S
 

^
■o —
05 

05

0) -fc 

c
.2

 
CO

T3T3
(0

05

CO05
-o

 w
 

E
 ^

0) 3

?
§

O
 

05

*0
 

05 
CO 

-c
o

 
5

3
 3

05CO

cn 
2

LU
 £

^
 

Q
.

—
: 

CO
o

 
c

CO 
co’ 

CO 
05 

0
5

 
CO 

• 
CO

i
f

3
 

o
 

—
r 

Q
-

05

2
“

 
05 

O

^
 2

 
C5O

 
^

To 2

S
I

i
l

05
305O

CO05

Q
 

^
 3 05 .£:

p
|

2
iE

 
P

CO OCO

C
 

°
D

 
05*

2
 -X

 
_

 
O

.i 
CO 

*
2

cO
 3

305 O

2
 3

CO 
0

><
CO

CD 2

COoD3O
05CO

0
 

C
 

• 
3

 
CO 

r=

S
I

cn
 ^

 
o

 
o

^
 

CO 
—

>
oo

O
 

0
'5

. E
CO 

^

O
 LU

4 ̂
^B

(0 CO

i
d

3
 .9

 
C

 
(0 

0
 “=̂

3o
 

9
 

CO
g

 
o

 
c

l
i

s
0

 
E

CO
 

0
 ^

 
^

0
 CO

 

CO
 CO

S
’ o

o9£3C00-Xoo

030

00O
)

015k
.

0CO

n(0

■
oc(0aQ

.

ou>

U
J

9

L
U

C
D

<

c
 iO 

o>
2

'c
O

)
c

 
^

 
0> 

P
w

g
=

 
o

 
<

S
*

 a>
0

0
 O

 0
5

 C
D

 1
-

*0
 3

C
O

 ^
 0

5
 T

- in
 ^

*
c

 S
S

9 ̂^B
^

 C35 C
D

 ir
i c

d
 

+
o

 O
 1-

 t
-

 n
-

Q
> 

>
 

L
U

 
^

C
O

 C
O

 C
O

 C
O

 C
O

(A
C

O
 ^

 ^
 C35 C

M
 ^

0> 
O

C
D

 0
5

 T
j- C

O
 

cS
Z

 
Q

.
C

M
 ^

 C
D

 C
D

 C
D

 
+

E
 

• •—
^

 ^
 

T—

w
 O

^
 c

in
 C

D
 C75 

0
5

3
 "O

T
t in

 ^
 h

- Y
-: 

.
.

.
.

.
b

 
o>

^
 h

- O
 0

0
 T

- 
+

0
 

^
0

5
 0

5
 O

 0
5

 O

L
U

 
g

-
C

M
 C

M
 C

O
 C

M
 C

O

(O

T
t T

t C
M

 C35 ^
 ^

^
 

(A
0

0
 C

M
 C

M
 ^

 C
M

 irC

O
 

3
C

M
 C

M
 C

M
 C

M
 ^

 
+

C
M

 C
M

 C
M

 C
M

 C
M

.
^

o
C75 O

 O
 C

D
 C

O
 ^

in
 h

* C
O

 <35 O
 cS

Q
)

^
 0

5
 C

M
 O

 C
O

 
+

W
 

'K
0

 
CT

1
- r

-
 C

M
 C

M
 C

M

U
i 

S
,

C
O

 C
O

 C
O

 C
O

 C
O

2oc30>0O
)

0

0

o3
 

0
 

o
 *.= 

0
 

Q
.

</>

«N0<o

••s 
o

•
H

i 
^

 
0

 
0
 
CS

)

0
(O

O
 

0
X

 
o

.a
s

0

0

o^
 

0
 

o
 :=

 
0

 
O

.
3CO00

*c
 

2
 

o
 

0
0
 
C

TTi 
0

O
 O

 1
- CM

 CO
 

CO
 O

 O
 0

5
 O

 
O

) 0>
 O

) O
) O

)

0o
>

c:COc:001

05 ^
 in

<35 CM
 h

- CM
05 o

 o
.c

Q
. C5 

?
CA ^

 
C

O
 CM

 h
- 

.
.

.
CO

 O
 CD 05 

.
.

.
.

^
c

\|c
o

CM
 0

0 in
00 ^

 05 h
-

o
 •^

 
+

o
c

 
g

2
h

- C
D

 00
00 h

- CO
 CO

05 h
-

0
 

3
 

<U

0
5

0
5

0
 

C
O

C
M

i-O
 

05C
M

 
C

5
5

O
C

0
 

C
M

O
^

C
O

 
CM

 O
CO

 ^
 ^

o
 in

 ^
T

- T
- ^

.
.

.

CO
 ^

CD CO
 CO

1
- O

 h
- CM

 
CD O

 in
 CD

T
t 00 in

 CO
 

CO
 CD CD CO

O
 0

0
 C

M
^

^
c

o
CD O

 
+

 
00 h-

CO
 O

) CO
 

CO
 CJ5 G

5
iri ^

 ih
in

 cq
 Y-: 

CD ^
 ^

 in
 

iri ^
 

+

CM
 CD 1

- Tj- 
CO

 h
-. N

 ^

CO
 ^

 CM
 

^
 1

-
CO

 05 
K

 CD CO

CO
 CD 00 in

 
05 h

- CM
 O

C
5 c

\i (D
 05 

(35 h
- h

- 00

O
 CM

 ^
^

9
c

o
 

1
- m

 
+

05

CO
CO

CO
CM

CO
hv

o
CD

CO
CO

00
O

4
4

CD
.

O
.

CD
.

cd
CO

.
CO

•
CO

«
CO

.
.

CD
.

in
.

.
in

•

.

o
05

05
05

O
+

in
in

in
in

in
CM

T—
CM

1

10
CM

C35
in

O
CM

N
o

N
o

N
.

CD
CD

O
)

cd
in

CO
CD

CO
in

4
CO

in
4

IT5
r-

+
.

o
.

o
.

o
.

o
.

o
o

o
o

o
7

05
o

CM
CO

CM
CO

CD
CO

o
in

CD
CO

h
-

CO
CM

CO
p^

in
4

cd
CO

4
p

m
<35m

p
CM

.
GO

O
)4

CD
4

C35
.

.
.

.

o
CM

+
in

in
in

in
iri

in
1

CM
CM

CM
CM

1
- CO

 C
D

 ^
 P

^ <
0

in
 0

5
 LO

o
o

o
o

c
o

P>- C35 0
5

 T
f 1

- K
A 

A 
A 

A 
A

N
 N

 'T
- 

.
.

.
CO

 CO
 0

5
 o

 
.

.
.

.
r-c

D
Y

t
.

.
.

.
.

T
- p

-^
0

<
3

5
-^

 
+

CO
 0

5
 CD

0
5

 CM
 O

 CO
o

 in
 

+
CO

 
CO

C
D

 in
p

--
C

D
 CD

CO
 CD

CM
 CM

 CM
 CM

 CM

00 CM CO 
T

f <0
*1- CM 00

00 CM ^
 O

05 
lo

*1-
 in

 in
 N

 CO cK
0

0 CD in
 

.
.

.
CD ^

 1
- 1

-
.

.
.

.
O

5
rro

.
.

.
.

.

•*- O
 O

 O
 O

) 
1

^
 ^

 in
^

 in
C

M
C

M
C

M
C

M
i-

O
O

 05 00 ^
 ^

CD ^
 CO

00 *«- T
t 00

CO 00
<35 in

 ^
 ^

 in
 rS

 
.

.
.

.
.

in
 

h
- 

.
.

.
05 CO O

 1
- 

.
.

.
.

CM 00 ^
 O

 O
 

+
00 ^

*0
“ h

- in
 CO

in
 o

 
+

C35 C35 O
 O

 O
CD CD 00

00 CD CD 00
00 N

CM CM CO CO CO

B
o

o
 

§
 

r
a

 
i

?
?

s
CM

 CO
 ^

CM05o>

03 
2

 
CQ

^
 CM

 CO
 ^

C
O

0
5

O
)

i
s§
D

0?0

2
^

"o
(/>

o
05O

)
t2

(0co»2To0D
5
2o05

30Q
b

15C35
c4Q

b

EQ3O3C0C/5O§30(/)

CMCOCM0305o03(0Co0300CO

(QaEooU
)

0
)

D
)

.Q■
D0
)

Q
.

Q
.

lUGOL
U

C
D

<

c3

<N0o

B- O
)

S
'

0
0

 2
 3

 
C

 
Q

-?
 

C
 

O
(0 .=

 
03 *3

^
 

Q
b

 
2(/>

oo
3c0

ooo<u

03

O■
E|_ « 

0
 ^

 
<0 

0
 

0
 

0
^

3

U
J

j200Ea>o

c
 *o

 
P

 
o

 
c

 
p

E
 

M
S

I

2
c

0
 ^

0 
C

L
 

^

:y
-2

c
r*i5

.b
 

0
.0

 ^
 

o
 

Q
-£

.i2
</)

(D
 in

 0
0

 N
 0

5
 ^

 
C

M
in

'^
^

iO
fs

: 
<D

 <D
 C

D
C

D
 N

CM CM 00 *1- m
 <D

in
 *«- CO

 in
 in

 <
s

T
t ^

 ^
 0

0
 C

D
 i::

CD *«- 
CO

 ^
05 CD m

 C35 T
f CO

05 CO
 05 05 CMI +

Tj* h
- o

 in
 0

0
CO

 05 1
- h

- 1
- cri

m
 in

 CD CD h
- 

+

^
 C35 <35 O

 ^
 Q

 
CM CM ^

 h
- in

 cri 
CO

 05 C35 CO
 ^

 ^
CO

 CO
 CO

 CO
 CO

^
C

O
O

O
C

M
in

N
-

^
 

CM 
cn

CN CM̂
 00^ 

y
^

 ^
* ^

* CO
 ^

*

CO
 CO

 O
 O

 CM
 

^
 T

f CO
 C7> in

 C
\i 

h
- CO

 h
- h

- N
. Y

<35 CO
 ^

 CD ^
 

CO
 CD CO

 CM
 in

in
 ^

 m
CM

* CM* CM
 CM

 CM ry
 ^

N
 CO T

f CO ^
 

CO CO CO CO 
fr;

CÔ
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Zî
ID

05
CJ5

T
*

*
05

o
<D

oo
1

1
CO

•
o

05CM
CDcvi

CD9
cd

CM
m

•
CD9

CDid
05CM

GOCM
h*.
CM

GO
i6ir>

CVJ
CM

+

E
h*..

CM
h

-
r**-

'D
’

05
r«-

CM
O

05
to

ID
to

in
05

CO
m

%
m

9
•

CO9
059

O
CO

9
9

r*
9̂

r*..
CD9

in
CD

CD
CM

O
CM

h*.
h

-
in

in
+

r--
T

CM
ID

9
9

9
CM

CM
CM

1

CD
CD

CO
CD

CO
CO

CM
CO

in
CD

CM
h

-
CO

05
CZ5

o
in

9
tf5

9
9

cd
c5

05
•

9
d

CD
ID

%
05

A
9

CD
CD9

GO
CD

GO
o

T
d

o
O

o
O

o
CD1

ID
CM

CD
CD

<D
CO

ID
05

CM
to

05
CO

o
— ̂

 

COo
o>05

CDCD
O

9
ino>

o
•

CMCD
r*^
od

9

T
COd

toGO
05GO

cd
9

o
oc>

GOh*.!
CD

•
r**

7
O

05
05

s
CD

1
05

CO
CVJ

CM

c
CD

CD
lO

o
CM

o
hv

CD
CM

CO
CD

t
o

CD
CM

i
n

cC
O

£
CDGO

05GO
05

05ID
CDcd

$2'T

COID
CD

•
r

*
..

COCD
o

9
9

o<D
05CM

d
<

o

05
r

-

CM
051

v
>

O
O

h
-

o
CO

CD
CM

CM
CM

CM

CD
CD

CO
CO

<D
o

t
o

CM
05

CO
o

£
h

**.
o

>
•

05
•

%
d

9
4

CM
o

•
A

CD9
ID

A
Cvi

o
r

-
O

05
s

*
CO

CO
+

CD
GO

CO
05

CD
GO

cd
o

•f
GO

GO
r

*
..

CO
CM

ID
CM

CO
CM

CM
CM

CVJ
CVJ

CO
CM

CD
CD

QO
CD

C
5

t
o

CD
o

CD
o

05
CD

CM
o

' .
ID

9
o

ID
9

o
9

o
CD05

y
sCM

oCM
A

T
CD

CM
9

•
9

CD9
CD

•
CM

9
CM

9
CD+

CM
CM

CM
CM

o
O

O
05

00
GO

CD
CD

CD
h*.

CM
CM

05
CO

05
•

LO
•

9
A

ID
•

A
CO

05
•

9
cvi

h-.
CD

CD
GO

r
*

..
o>

CM
CD

o
O

+
O

ID
9

05
05

cd
id

05
05

4

oO
05CM

05CM
oCD

oCD
oCD

05
CJ>

CM
to

CM
s

Q>
0

0
O

)
05

05
C3)

05
c

3
3

c
O

0o
<

1C
<

•
0o

0
>

.
05

0C
Q

.
05

0O
0

0
3

3
3

3
3

3
c0

c0
"D

<
<

c
O

o
CM

CD
CD

o
CD

T5
15

CO
O

)
05

05
05

05
o>

05
05

O
)

05
05

o>
05

O
)

05
05

o
05

o
C

L
CL

I-E
 .><.0

)
0

 

c
 ^

 
?

 
o

(0 
^

2
 z

S
 2

 -D
 o>

^
 

c
 

E
 

O

c
l

 
Q

.|
05 

^
 

- 
o

O
oO

)

oo

i5
c

o
-5

. 

c
 

c/) 
^

U
J 

C
 

w

E
 t5

 T
3 

fO
 

D
> <D 

C
 U

- 
©

 
2

^ ^
 2

 
^

 
2

 
$

 ^
!^

2
 2

<
 

o
) 

r
: u

i
5

 T
J 

©
 <

 
P

 
©

 
br O

 
^

 
0

-2
 —

 
2

 
e

 
CD

©n©

©

—
 CO

_
 

©
 

. 
p

2
 

O
) c

 
o

g
 .E

 
o

 -
 

0
.^

(0
 

F
 i5

 
o

I
f

 I
o

 
i

 
^

CO

COCVJ00
 

05
H

 
(0

C
L

GO

§O0n<nco

5
«

 
i

-
 ,^

-D
 

■o O
 

c
®

 T
3 '§

o
 

.y

©
 C\J

o
-g

i
|

CO ^
0"D

 £
2

 
S

<D 
w

I
"

o
 i5

^
 o

 
E

 
o

 
t

 O
)

2
 

S
 

©
 ■?

Eo
 

®
O

 1

in
-

| 
.

2
 

«
O

 
</) 

©
©

 
p

 
JO

 
O

) 3

E6

CO
5

 
S

i 
O

0E
 

o

c
 

0
0

 
F

03<0 
^

 
0

 T3

w
 

0

O*-«2o0

0c0

0Q
.

E
O

) o
 

^
 

o

O
 

0s
 

®

C
 

2
,

E
 

C
 

E
 

0
^

0
 

c
 ^

©
 
—
 
©

o
 

§
 f

 
TD

i=
 '2

 
«

 
(0 

®
 

o
 

2
 

3
 

c
 

®
®

 2
 T

3 
o

 ^

«
 

c
 S

 
3

0
 

(0 
0

U
J t=

 T?
<

0
)

O
)

■
oo(0

oC
M

L
U

(D<

C
 

V
) 

o
S

 ‘c
0) 

ns
O

) 
c

o
>

 §
=

 
o

«0o

1
- CSJ T

f T
C3) d

 d
 h

- CO 
h

- 00 00 h
-

Qi

o<o
£o</i(OO<0ou

V)oTooooO

COoOS

O<0
£o<oou

%
 

2
 

o
 

^
 

&
 g

.o
-g

CO 
^

COoo6<o
_o>oCOoo

h
- h

- CO ^
 CM CO+

^
 ^

 ^
 LO

 ^
d

 d
 d

 d
 d

7

h
- CO ■<r If) ifi ^
*

*
*

*
*

 
#̂N

h- CD h- 00 ^
 S

lO
 CO CO h

- CD
• 
• 
• 
4 
*

O
 O

 O
 

hv

CO m
 T

j-1
- K

GO r>; CO to
 >S'1

'

CO O
) CD o

) m
 N

cvi CM cd 05 ^
ID

 lO
 ID

 ^
 CO

T
-; O

) CM 
05

<0 iri CD CD CD CO+

<
y

>
 00 

cd cd

CO CM
• 
«

^
 CO CO O

) 
^

 
^

 ^

O
 CO

* 
• 

-
 «

^
 ^

 sCO+

05 05 O
 05 CO

# 
% 

 ̂
ft 

• 
•

O
 O

 
o

 ^
 ioCO+

O
 CM CM ^

 m
 ^

cd T
f 

d
 O

)
h

. h
. fs. 

<o 
i

05 ir- CM 05 
uS

 
CD CD

O
 CO
• 

%
^

 CO+

TT ^
 CO ID

 CM CM 
CD iri CO 

d
 ^

^
 ^

 T
- ^

 CM ^+

h
- O

 h-- O
 CO ®

d
 CM 

CD 00 <d
CO if) CD T

f CO Y00I
o> o

 T
- CM r>

CO
 o

 o> o> o
 

^
O

 0> 0> O
) O

) ^

h** 00 
00 

^
 CO 05

• 
• 

• 
• 

• 
• 

•
h

- CD 
O

 
^

 N
. CO O

^
 ^

 
CM

 
CM

 ^
 ^

 CM

lO
1

- h
- 

CM

 ̂CM

CO CO
 CO

 
CO

 CO
 CO

 CO
d

 d
 d

 
d

 d
 d

 d
CO

 CO
 o

d
 d

 cd

o
 

o
 o

 o
 o

 
o

+

lO
 O

 CO
• 

ft 
•

^
 ^

 ^
CO

 O
 05 h

-
id

 id
 ^

 to

CM
 lO

 CO
o

 o
 o

CO
 00 O

 CD 
^

 ^
 CM

 CM

05 05 CO 
# 

* 
«

t-
 CM

hv CO ^
 CD

• 
•

CO *«- T
f

d
 d

 CM
^

 CO
 CM ID

CM cd 00 d

^
 CO

 T
 

id
 id

 ^

CD CM ^
 

CM cvi

If) CO
 >f> 

# 
* 

^
^

 
CO I

^
 Tj* ^
CO

 Y

CD lO
 h

- 
CO

 h
-h

-h
- 

CD ID
> 
> . 
•

.-C
M

 
CM

If)

7
CJ> 

O
) O

) CM

CM
 CM

 CM 
 ̂

*
o

 o
 o

CO ^
 CO ^

o
 o

 o
 o

CM
<o7

CM CM CO 
CO CO CO CO 

CO CO CO
« 

•
O

O
O

 
O

O
O

O
 

O
 O

CO
 rv

 CO 
• 

• 
•

T
- T

- CM
CO

 to
 CD CD 

CM
 CM

 CM cd
<D

 05 N
-

cd
 csi d

 

+

CM GO CD
^

 cd ^
ID

 N
* h

- CO 
id

 ^
i

d
ID

 10 ^

T
5c0005

a>c»̂B̂
0E« ft̂B

^
 CD O
9 

9 
»

CO
 <D

 CM
 ^

 
• 

• 
• 

•
ID

 **“
 O

ft 
# 

%
“D0

00
CD ID

 O
)

05 in
 ID

 05
05 CD ^

0• ̂B̂o
0o>

oj2DE6■O000
 

. 
:=

 
0

2 ^
-Q

 
c

X
) 

0
 

0
 u

.
»r

 
E

0
 

O
o

 ^

^
■

1
 

C
 
o

-
 

o

0
)

f
—

 
o

o
 ^

5
E

il0
 —

 
0

 
o

 
0

 
c

1
10
 

0

g
S

5
 ^

0
 "d

 
0

 
0

10 00
ft 

ft 
ft

hv ID
 <55 ^

CO
 ^

O
 05 CM

9 
9 

9 
9

^
 CO

 h
- o

d
 GO Y

a

2
 

©
 

©
 

|
i

i

©
 2

 
©

 
©

©
2

 
t: 

©

c
P

£
t

;
8

5
CM CD ^

^
 CM CO

 ^

CM
CD

05
05

0
> 

Jr
05

05
o> 

^0
.

05 0
 

C
 ““

«
 

2
3

 
0

O
 0

.E
 

0
_

r D
0

;g
^

c
^

i§
cd

0
5

CM ^
0
 
2

s
 I—

|2
 

• 
H

 CO

0
 3

-O
 “O

0
 
0
 

c
 

>
■

E
E

c
'
O

^
 

0
0
 0

•D
 ^

0
 *0

 
0

 
'- 

CO T5 
. 

c
 

^
 

0

*ooooQ
.

0
)

O
)

■
oa>(A0
)

3U
.

CVJ

L
U

m<

O•D00O00or>

T
f CO

 CM
 05 O

CO
 CO

 CO
 CO

 CO 
• 

• 
> 

> 
<

o
 o

 o
 o

 o

COcp7

O
 CD O

 O
 h

- CM
T

f O
 CO

 ID
 ^

 in
CD ID

 CD N
 O

 ^
1

- 1
- ^

 1
- CM 

+

CO CJ5 N
O

 O
 ^

 CM
• 

• 
• 

•

O
 O

 
<D

h
- 1-

 ^
 CD •*“

 CO 
ID

 CO 00 CO 
is:

id
 CD id

 id
 ^

 Y

0ou<v0oH

CO
 O

) ID
 

CD CO 
N

 05 CD 05 CM IQ
d

 
1-^ id

 00 ^
 

ID
 ID

 ID
 ^

 CO 
I

^lD
<

J
5

C
0

tD
'M

*
o

 CM 
^

 ^
cd

 ^
 T

f d
 05 

I
h

. rs. rs. <Q

0> O
 ^

 CM CO 
CO 0> O

 O
) 05 

0
) 05 0> O

) 05

0©I

CM 
^

C
M

C
M

q

o
 o

+

CD O
 ^

 
05 1

-
CM cd 

+

CM *•- CM 
ID

O
O

O
 

O
O

O
O

 
o

r- O
 (D

 
CO

 ^
 CO

N
*

ID

00 O
 CO

CO If) <o 
+

CM CM
 O

c\i c\i ^

0
1

0
)§

J
 

3
 

3
^

<
<

I 
I

c
 

c
0

 
0

CO
 05 05 

ID
 ^

 ^
IDID

O
 O

 h
- 

CO CM
♦ 

• 
ft

O
O

O

<D05

CO (f) %
CM CD C55

N
CO lO

 O
N

*
O

)C
\}C

0
CO 

1 
CM CM

05 CO CO 
• 

• 
•

CDft
CO CM ^

ft 
ft 

•
ft

CM CM CM
N

CM CM CM
rv

CD CD
.̂ftftft

CM CD CM
O

h
- CO

 ^
CD

CM
 r^

ft 
ft

ft
h

- ID
 ID

ft 
ft 

ft
GOft

N
 lO

 CD
ft 

ft 
ft

O
)ft

+
ID

 T
t T

t
•r~

ID
 T

f ^

0•6

CO ^
 

05 05 
0> C7> §I?

«0C3CO05O
)

O
)

3<

0O

CM 
^

 
ID

O
O

O
 

O
d

 d
 d

 
d

CO CO 00 
^

C5 T
t ID

 
05

• 
• 

• 
•

^
 1

- *«- 
^

CO <D
 CM 

h
- CD N

O
O

O

CMCM

ID
 ^

 O
 

CM CM CM
• 

9 
#

O
O

O

CDCDo

0505

0OK

CO+V5
cdCO+IDIcdI0o>c:0EI01

000
4

o
O

0

£
0

0
0

0
C5)

0O
0C

c
;3

o
0

»3
 
«

“D
 

5v
o

 
05

<3> 
O

 
^

 COO
)

.E
 

c
-o

^
0

.3
0

 
o

3
 
C

0
 

. 
0

 ID

5
 

o
0

 *r:
3

 
0

O
' 3

O
) E

C
 *3

d
 O

l
8

c
 

CO

CO 
®

_
: 

®

II"O
 -o

0
 
0

■
° 

o
0

 O

l
E

2
 

o
) 

•o
-E

C
 2

0
 

O
)

w0
 

W
5

 
o

O^
 .N-

c
 

c

o
>

__
s

 
®

T3 
®

 
3

.®
 

U
'O

2
 "o

CM 
©

|
20
 
0

•—
 

0
5

 
^

o
 

c
®

-D
 

■Q
 

o
 

0
 
0
 

C
 
3

i
l

.E
 

05
0

 
E

-o
t

:
00

 
O

c
n

E



Department of Trade and Indu.strv'

Energy Markets in UK Manufacturing Industry
1973 to 1993

The Department of Trade and Industry has published a new report. Industrial Energy 
Markets, in its Energy Paper series. The report examines trends in industrial energy 
consumption over the past two decades and provides detailed information on energy 
consumption by manufacturing industry. It updates a 1989 publication in the Energy 
Efficiency Series on the same topic.

The industrial sector has exhibited a very different trend in energy consumption to other 
sectors of the UK economy since 1973. While energy consumption by the transport sector, 
the domestic sector and public administration and services sectors of the economy has 
continued to grow more or less continuously, industrial energy consumption has fallen by 
nearly 40 per cent since 1973.

Analytical material
The report combines the detailed breakdown of industrial energy consumption from the 
Central Statistical Office’s quinquennial Purchases Inquiries both with the less disaggregated 
consumption data for earlier and later years published in the Digest of United Kingdom Energy 
Statistics, and with indices of manufacturing production. The relationship between energy 
consumption and manufacturing output (illustrated in the chart below) is complex, and the 
report analyses the change in industrial energy consumption since 1973 by three separate 
components - an output effect arising from variations in the level of output; a structural 
change effect resulting from a change to the mix of the various sectors of industry (some 
more energy intensive than others), and an energy efficiency effect stemming from increases

Energy consumption and manufacturing output, I960 to 1993
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or decreases in energy consumption per unit of output of individual sub-sectors or products. 
As the publication explains, care is needed in the precise interpretation of these three effects, 
but out of a fall of the order of 8 billion therms (nearly 20 mtoe) in manufacturing energy 
consumption between 1973 and 1993 it is estimated that 6 billion therms (15 mtoe) is due to 
improved energy efficiency and nearly 1 Vi billion therms (4 mtoe) to a change in the structure 
of industry, with only 0.2 billion therms ('/2 mtoe) due to lower production overall. The 
impact of these components is analysed over four time periods, 1973 to 1979, 1979 to 1984, 
1984 to 1989, and 1989 to 1993.

Detailed information
Besides throwing light on the trend in manufacturing energy consumption, and the 
contributions of individual fuels and individual sectors of industry to this trend. Industrial 
Energy Markets contains detailed tables. Most give data disaggregated into 22 industrial 
groups, but four of the tables give an even finer breakdown to the four digit Activity Heading 
level of the Standard Industrial Classification (1980). The detailed tables include:

(a) Energy purchases classified by size of annual purchases
Most establishments use relatively insignificant amounts of energy with about 10 per cent of 
establishments accounting for around 90 per cent of industrial energy use. Virtually all 
establishments use electricity and most - over 75 per cent by 1989 - use gas. The rise over the 
decade to 1989 in the share of electricity has been most marked among smaller consumers.

(b) Energy purchases classified by size of firm in terms of employment
Forty four per cent of firms in the sample were medium sized firmsemploying between 500 and 
2,000 people each. They accounted for 49 per cent of the sample's energy purchases in 1989 
compared with just 32 per cent five years earlier, with the share of both larger and smaller 
firms declining.

(C) Energy costs as a percentage of all production costs.
This hardly changed from 1979 to 1984, with higher real energy prices just matched by lower 
energy use, but from 1984 to 1989 energy costs as a percentage of production costs fell by a 
third with relative energy costs and energy consumption per unit of output both falling.

Further details of Energy Paper 64, Industrial Energy Markets, which is published by 
HMSO at £32, can be obtained from:

Michael J Janes 
DTI, EPA4c 
Room 3,3.11 
1 Palace Street 
LONDONSW1E5HE

Telephone
Fax

0171-238 3574 
0171-238 3572

The text and the data contained in the publication are also available from the DTI on 
disk.

Energy Policy and Analysis Unit 
Department of Trade and Industry
IEMET.DOC

27 October 1994
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