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The purpose  of t h i s  s t u d y  was t o  compare s e v e r a l  
f a c t o r s  i n  t h e  management s k i l l s  o f  p r i n c i p a l s  which 
a f f e c t e d  energy u t i l i z a t i o n  and,  t h e r e f o r e ,  i n -  
c reased  o r  dec reased  energy consumption i n  t h e  schoo l  
p l a n t .  Th i s  s t u d y  provided d i s t r i c t s  w i t h  informa- 
t i o n  t o  d i f f e r e n t i a t e  between management s k i l l s  
e x h i b i t e d  by schoo l  p r i n c i p a l s  i n  meet ing t h e i r  
energy u t i l i z a t i o n  g o a l s .  This  in fo rma t ion  could  be  
used t o  des ign  i n s e r v i c e  programs on energy u t i l i z a -  
t i o n  f o r  p r i n c i p a l s  t o ' d e f i n e  t h e  r o l e  o f  admin i s t r a -  
t o r s  i n  energy c o n s e r v a t i o n  and t o  a l e r t  c e r t i f i c a -  
t i o n  i n s t i t u t i o n s  of  any f a c i l i t y  management d e f i -  
c i e n c i e s  i n  a d m i n i s t r a t i v e  t r a i n i n g .  Th i s  s tudy  
provided b a s e l i n e  d a t a  f o r  t h e  energy management 
systems companies involved i n  d i s t r i c t s '  conserva- 
t i o n  e f f o r t s  d u r i n g  t h e  l a t e  1980s t o  educa te  p r i n c i -  
p a l s  i n  energy conse rva t ion .  

This  s t u d y  i n v e s t i g a t e d  t h e  manager i a l  s k i l l s  
and a t t i t u d e s  o f  p r i n c i p a l s  i n  p r e d i c t i n g  energy 
u t i l i z a t i o n / c o n s u m p t i o n  on schoo l  campuses. The 
s t u d y  focused on s k i l l s  and a t t i t u d e s  o f  p r i n c i p a l s  
i n  r e l a t i o n  t o  communication, i n c e n t i v e s ,  d i s t r i c t  
p o l i c y ,  energy t r a i n i n g ,  s t a f f  involvement,  s t u d e n t  
p a r t i c i p a t i o n ,  suppor t  pe r sonne l ,  and a v a i l a b i l i t y  
o f  equipment in fo rma t ion  which p e r t a i n e d  t o  ene rgy  
u t i l i z a t i o n .  

The review of  l i t e r a t u r e  s t r o n g l y  suggested the  
importance of  manager i a l  s k i l l s  and a t t i t u d e s  a s  
r e f l e c t e d  i n  t h e  r o u t i n e s  o f  b u i l d i n g  managers ( i . e . ,  
p r i n c i p a l s )  i n  t h e  e f f i c i e n t  u t i l i z a t i o n  o f  energy.  
A d d i t i o n a l l y ,  t h e  l i t e r a t u r e  emphasized t h e  impor- 
t ance  o f  t r a i n i n g  pe r sonne l  r e s p o n s i b l e  f o r  energy 
u t i l i z a t i o n  i n  e f f o r t s  t o  reduce energy consumption. 
With t h e  u s e  o f  sha red  s a v i n g s  programs and o t h e r  
conse rva t ion  e f f o r t s ,  p r i n c i p a l s  have  been t a r g e t e d  
a s  s i g n i f i c a n t  f a c t o r s  i n  t h e  u t i l i z a t i o n  o f  energy 
on school  campuses. 

P r i n c i p a l s  responded t o  t h e  Survey o f  Energy 
Management, a n  in s t rumen t  des igned  by t h e  r e s e a r c h e r ,  
who followed some g e n e r a l  g u i d e l i n e s  based on t h e  
recommendations f o r  a d m i n i s t r a t o r s  i n  t r a i n i n g  
manuals by s t a t e  energy agenc ie s ,  u t i l i t y  companies, 
and energy s t u d i e s  such a s  SEED. The survey was 
w r i t t e n  i n  t h r e e  p a r t s :  ( 1 )  a  q u e s t i o n n a i r e  r e -  
ga rd ing  f a c t o r s  which in f luenced  energy u t i l i z a t i o n  
du r ing  f a l l  1985, ( 2 )  an  o p i n i o n n a i r e  r e l a t i n g  t o  
a t t i t u d e s  and manager ia l  s k i l l s  which a f f e c t e d  energy 
u t i l i z a t i o n ,  and ( 3 )  a  s u b j e c t i v e  q u e s t i o n n a i r e  f o r  
h i s t o r i c a l  pe r sona l  d a t a .  P a r t  #1 allowed a  yes, 
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no. o r  d o n ' t  know resDonse: P a r t  8 2  allowed a  -. - -  

s t r o n g l y  a g r e e ,  agree, no o p i n i o n ,  d i s a g r e e ,  o r  
s t r o n g l y  d i s a g r e e  r e sponse ;  P a r t  #3 was answered 
s u b j e c t i v e l y .  Space f o r  comments r e g a r d i n g  any 
s t a i emen t  "as provided a t  t h e  end o f  t h e  survey.  
H i s to ry  in fo rma t ion  r e l a t i n g  t o  t h e  HVAC equipment,  
energy t r a i n i n g ,  and l e n g t h  o f  b u i l d i n g  employment 
o f  t h e  r e sponden t  was r e q u e s t e d .  Table  1  g i v e s  a  
summary o f  t h e  i tems.  

Tab le  1 
Sunuary of the Ins t rumen t  I tems 

P a r t  # l  P a r t  # 2  
i tems i tems 

I n c e n t i v e s  

D i s t r i c t  p o l i c y  

Energy t r a i n i n g  

Teacher 
involvement 

S tuden t  
involvement 

Conservat ion 
e f f o r t s  o f  
pe r sonne l  i n  
h igh  demand a r e a  

A v a i l a b i l i t y  o f  
energy suppor t  
pe r sonne l  

Support  s e r v i c e s  

Comprehension 
l e v e l  o f  
o p e r a t i o n  manuals 

Cormnunication 
between p l a n t  
o p e r a t o r / c u s t o d i a n  
and t h e  p r i n c i p a l  

Energy management 
s y s  tema 

For t h e  purpose o f  des ign ing  eng inee r ing -  
r e l a t e d  t r a i n i n g  m a t e r i a l s  and u s e r  g u i d e l i n e s ,  t h e  
r e s e a r c h e r  reviewed on ly  t h o s e  i t ems  p e r t i n e n t  t o  
t h e  fo l lowing  ins t rumen t  c a t e g o r i e s :  energy 
t r a i n i n g ,  c o n s e r v a t i o n  e f f o r t s  o f  pe r sonne l  i n  h igh  
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demand a r e a ,  a v a i l a b i l i t y  of energy support 
personnel,  comprehension l e v e l  of operat ion manuals, 
cormnunication between p l a n t  operator /custodian and 
the p r i n c i p a l ,  and energy management systems. 
Additional instrument items, such a s  "dropping o i l  
and gas  p r i c e s  w i l l  reduce concern about energy," 
were valuable t o  the  researcher  i n  understanding 
pred ispos i t ions .  

The population f o r  the  study included 51 pr inc i -  
p a l s  from the Houston Independent School D i s t r i c t ,  
Texas, during t h e  1985-86 academic year. Energy 
u t i l i z a t i o n  rankings of the campuses were obtained 
from t h e  d i s t r i c t  Energy Conservation Department t o  
separa te  the  p r i n c i p a l s  i n t o  th ree  energy u t i l i z a -  
tion/consumption groups: low energy u t i l i z a t i o n ,  
moderate energy u t i l i z a t i o n ,  and high energy u t i l i z a -  
t ion .  These designat ions were based on energy per- 
formance r a t i n g s  given t o  the  schools i n  a  m i d y e a r  
1985-86 ana lys i s  by t h e  Energy Conservation Depart- 
ment. Five elementary school p r i n c i p a l s ,  e i g h t  
middle school p r i n c i p a l s ,  and f i v e  high school 
p r inc ipa l s  were polled from each u t i l i z a t i o n  
grouping. 

AULYSIS OF DATA 

For t h e  purpose of  t h i s  s tudy,  Questionnaire 
Item 1 4  addressed the  p r i n c i p a l  's t ra in ing :  "Have 
you received energy conservat ion t r a i n i n g  a s  support  
f o r  your cur ren t  responsibilities?" Table 2 ind i -  
c a t e s  t h a t  30 (58.8%) o f  t h e  respondents had not re -  
ceived t r a i n i n g  i n  energy management a s  support fo r  
cur ren t  r e s p o n s i b i l i t i e s .  A breakdown of t h e  groups 
showed the  following a n a l y s i s  of admin is t ra to rs  re -  
ceiving t r a i n i n g  i n  energy management: high energy 
u t i l i z a t i o n ,  3  (17.6%); low energy u t i l i z a t i o n ,  9  
(52.9%); moderate energy u t i l i z a t i o n ,  7  (41.2%). 
The da ta  indicated t h a t  the admin is t ra to rs  i n  the low 
energy u t i l i z a t i o n  group had more t r a i n i n g  than did 
admin is t ra to rs  i n  t h e  high and maderate energy u t i l i -  
za t ion  groups. A n  a n a l y s i s  of the  d a t a  showed t h a t  
30 (58.8%) of the p r i n c i p a l s  responded no t o  the 
quest ion.  Three p r i n c i p a l s  f a i l e d  t o  respond t o  
Questionnaire Item 84. An in te rv iew of  administra-  
t o r s  revealed the following information: ( a )  formal 
t r a i n i n g  - none; (b )  informal t r a i n i n g  - high energy 
u t i l i z a t i o n ,  3  (17.6%); low energy u t i l i z a t i o n ,  8  
(47.1%); moderate energy u t i l i z a t i o n ,  6  (35.2%). A 
breakdown of t h e  groups showed the  following a n a l y s i s  
of admin is t ra to rs  receiving informal t r a i n i n g  i n  
energy management: high energy u t i l i z a t i o n ,  3  
(17.6%); low energy u t i l i z a t i o n ,  8  (47.1%); moderate 
energy u t i l i z a t i o n ,  6  (35.2%). Recommendation - 
Training of management w i l l  enhance c o s t  avoidance 
p o t e n t i a l .  

Quest ionnaire  Item #15 s t a t e d ,  "Has d i s t r i c t -  
provided t r a i n i n g  about energy conservat ion m e t  t h e  
needs on your campus?" Table 2 p resen ts  the  da ta .  A 
breakdown of the  groups showed the following a n a l y s i s  
of admin is t ra to rs  be l iev ing  t h a t  d i s t r i c t -p rov ided  
t r a i n i n g  about energy conservat ion met t h e i r  campus' 
needs: high energy u t i l i z a t i o n ,  4  (23.5%); low 
energy u t i l i z a t i o n ,  7  (41.2%); moderate energy u t i l i -  
za t ion ,  4  (23.5%). Nearly two t h i r d s  (11, 64.7%) of  
the respondents who bel ieved t r a i n i n g  met the campus 
needs were i n  the  low and moderate energy u t i l i z a t i o n  
groups. Seven (41.2%) of the respondents i n  t h e  high 

energy u t i l i z a t i o n  group did not  b e l i e v e  the  
t r a i n i n g  met campus heeds. Recommendation - 
Training should be s p e c i f i c  t o  t h e  requirements of 
t h e  s i t e .  

Table 2 
Knergy T r a i n i w  Aualyeis 

(n = 17 i n  each energy u t i l i z a t i o n  category)  

Yea No Total  
n % n % n %  

P r i n c i p a l s  wi th  Previous Energy 
Conservation Training 

High 3 17.6 13 76.5 16 94.1 
Low 9 52.9 8 47.1 17 100.0 
Moderate 7 41.2 9 52.9 2 94.1 - 
Tota l  19 37.3 30 58.8 49 96.1 

Training Ban Het 
Campue Needs 

High 4 23.5 7 41.2 11 64.7 
Low 7 41.2 8 47.1 15 88.2 
Moderate - 4 23.5 8 47.1 2 70.6 

Total  15 29.4 23 45.1 38 74.5 

Note. On t h i s  and a l l  succeeding t a b l e s ,  the t o t a l s  - 
might not  equal 17 (100.0%), because ( 1 )  of rounding 
and (2)  some respondents might no t  have ind ica ted  
yes o r  no responses. 

Opinionnaire Item 131 s t a t e d ,  "Training ef-  
f o r t s  should be improved/updated .I1 Table 3 presenta  
the  data .  Training improvement and updating was 
endorsed by 70.6 percent  of the  respondents from t h e  
high energy u t i l i z a t i o n  group and by 88.2 percent  of 
the respondents from t h e  low energy u t i l i z a t i o n  
group. Approximately one four th  (23.5%) of  t h e  high 
energy u t i l i z a t i o n  group had no opinion concerning 
t h i s  item. Recommendation - When t r a i n i n g  updates 
a r e  perceived favorably by management, t r a i n i n g  
should be implemented. 

Table 3 
Tra in ing  Should Be Improved 

( n  = 17 i n  each energy u t i l i z a t i o n  category)  

SA A NO D SD Tota l  

High 23.5 47.1 23.5 -- -- 94.1 
LOW 35.3 52.9 11.8 -- -- 100.0 
Moderate 47.1 23.5 17.6 11.8 -- 100.0 

Note. On t h i s  and succeeding t a b l e a  of this - 
s p e c i f i c  type,  numbers a r e  expressed i n  percentages 
and t h e  following key appl ies :  SA, s t r o n g l y  agree;  
A,  agree;  NO, no opinion; D, d i sagree ;  $3, 
s t rongly  d i sagree .  
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Opinionnaire  Item 842 s t a t e d ,  "Computer, 
k i t chen ,  and shop personnel  need energy t ra ining."  
Table 4  p r e s e n t s  t h e  da ta .  Tra in ing  f o r  computer, 
k i t c h e n ,  and shop personnel  was endorsed by 64.7 
pe rcen t  of the  respondents  from the  high and low 
energy u t i l i z a t i o n  groups. Of t h e  low energy u t i l i -  
z a t i o n  group, 35.3 pe rcen t  had no opinion concerning 
t h i s  item. In  t h e  high energy u t i l i z a t i o n  group, 
35.3 percent  expressed no opinion o r  disagreed with  
the  s ta tement .  Recommendation - Tra in ing  f o r  
a u x i l i a r y  personnel  i s  perceived t o  be important ;  
t r a i n i n g  should inc lude  a u x i l i a r y  personnel .  

CONSERVATION EFFORTS OF 
PERSONNEL IN HIGH DRfAND AREA 

Opinionnaire  Item #32 s t a t e d ,  "Cafe te r i a  and 
shop personnel  a r e  energy conscious." Data regard ing  
these  a r e a s  a r e  presented i n  Table 4. Only i n  t h e  
high energy u t i l i z a t i o n  group d id  the  no opinion and 
d i sagree  response percentages  approach t h e  s t r o n g l y  
agree and egree response percentages .  For both t h e  
low and moderate energy u t i l i z a t i o n  groups, 58.8 
percent  of t h e  group responses  were a f f i r m a t i v e .  
Recommendation - Management should be informed of  t h e  
c o s t  avoidance measures requ i red  by a l l  employees. 

Table  4 
Personnel  Tra in ing  

(n = 17 i n  each energy u t i l i z a t i o n  category)  
- -  

SA A NO D SD Tota l  

Other Personnel  
k e d  R a i n i n g  

High 17.6 47.1 23.5 11.8 -- 100.0 
LOW 17.6 47.1 35.3 -- -- 100.0 
Moderate 17.6 58.8 -- 11.8 5.9 94.1 

Personnel  Are 
Energy Conscious 

High 17.6 35.3 23.5 23.5 -- 99.9 
Low 11.8 47.1 17.6 17.6 -- 94.1 
Moderate 5.9 52.9 17.6 17.6 5.9 99.9 

AVAILABILITY OF ENERGY 
SUPPORT PgaSOWlJBL 

Ques t ionna i re  Item # l l  s t a t e d ,  "Central  o f f i c e  
personnel  a r e  a v a i l a b l e  f o r  energy conse rva t ion  con- 
s u l t a t i o n . "  Table 5  p r e s e n t s  t h e  da ta .  A breakdown 
of t h e  groups showed t h e  fol lowing a n a l y s i s  o f  admin- 
i s t r a t o r s  b e l i e v i n g  t h a t  c e n t r a l  o f f i c e  personnel  
were a v a i l a b l e  f o r  energy conse rva t ion  c o n s u l t a t i o n :  
h igh  energy u t i l i z a t i o n ,  12 (70.6%); low energy 
u t i l i z a t i o n ,  10 (58.8%); moderate e n e r g y  u t i l i z a -  
t i o n ,  12 (70.6%). Note t h a t  t h e r e  were only 36 
(70.6%) p r i n c i p a l s  who responded t o  t h i s  item. 
Recommendation - A l l  management personnel  should b e  
acquainted with  the  energy c o n s u l t a n t  f o r  t h e i r  
f a c i l i t y .  

Ques t ionna i re  Item #23 s t a t e d ,  "I have con- 
s u l t e d  with  c e n t r a l  o f f i c e  energy personnel  t o  
improve energy e f f i c i e n c y  .I1  Table 5  p r e s e n t s  t h e  
d a t a .  A breakdown o f  t h e  groups showed t h e  f o l -  
lowing a n a l y s i s  of a d m i n i s t r a t o r s  c o n s u l t i n g  with 
c e n t r a l  o f f i c e  energy personnel  t o  improve energy 
e f f i c i e n c y :  high energy u t i l i z a t i o n ,  9  (52.9%); 
low energy u t i l i z a t i o n ,  10 (58.8%); moderate energy 
u t i l i z a t i o n ,  7  (41.2%). Recommendation - Two-way 
communication between management and c o n s u l t a n t  
must be  ongoing. 

Table  5 
Permonnel A v a i l a b i l i t y  

(n  = 17 i n  each energy u t i l i z a t i o n  ca tegory)  

Yes No Tota l  
n % n % n %  

Personnel  Are Ava i lab le  

High 12 70.6 1  5.9 13  76.5 
Low 10 58.8 1  5.9 1 1  64.7 
Moderate 12 70.6 2 -- - 12 70.6 - 
Tota l  34 66.7 2  3.9 36 70.6 

Persona l  Contacts  
h p r w e  Bf f ic iency 

High 9 52.9 8 47.1 17 100.0 
Low 10 58.8 7  41.2 17 100.0 
Moderate - 7 41.2 9 52.9 16 94.1 

T o t a l  26 51.0 24 47.1 50 98.1 

Opinionnaire  Item #28 s t a t e d ,  "Suf f i c ien t  
energy suppor t  personnel  a r e  a v a i l a b l e  f o r  my 
needs." Table 6  p r e s e n t s  t h e  d a t a .  Of the  high 
energy u t i l i z a t i o n  group, 58.8 pe rcen t  were s a t i s -  
f  i ed  wi th  t h e  a v a i l a b i l i t y  o f  energy support  person- 
n e l ,  whereas on ly  41.2 pe rcen t  of  t h e  respondents  
from t h e  low energy u t i l i z a t i o n  group s t a t e d  t h e i r  
agreement. Approximately 30 pe rcen t  of both t h e  
moderate and low energy u t i l i z a t i o n  groups d i sagreed  
with  t h i s  item. Recommendation - Informat ion re-  
garding support  s e r v i c e s  w i l l  l e s s e n  the  oppor tun i ty  
t o  excuse poor r e s u l t s ;  i n v e s t i g a t e  t h e  type of 
support  personnel  a v a i l a b l e .  

Table  6 
S u f f i c i e n t  Personnel  Are Ava i lab le  

(n = 17 i n  each energy u t i l i z a t i o n  ca tegory)  

SA A NO D SD Tota l  

High -- 58.8 17.6 23.5 -- 99.9 
Low 5.9 35.3 29.4 29.4 -- 100.0 
Moderate 17.6 35.3 11.8 17.6 11.8 94.1 
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Opinionnaire Item #38 s t a t e d ,  "Additional 
personnel t ra ined  i n  energy conservat ion a r e  needed." 
Table 7 preaents  the  data .  Of the  respondents i n  the 
high energy u t i l i z a t i o n  group, 58.9 percent  favored 
addi t iona l  personnel t ra ined  i n  energy conaervation, 
whereas only 29.4 percent  of the respondents i n  the 
low energy u t i l i z a t i o n  group favored a d d i t i o n a l  
personnel.  An unusually high percentage (41.2%) i n  
the  low energy u t i l i z a t i o n  group of fe red  no opinion 
t o  t h i a  item. Recommendation - Inhouse t r a i n i n g  of 
a v a i l a b l e  personnel should be evaluated before con- 
s i d e r i n g  a d d i t i o n a l  personnel.  

Opinionnaire Item 841 s t a t e d ,  "Plant opera tors  
have the  resources t o  f u l l y  implement conservat ion 
measures." Table 7 p resen ts  the  data .  Of both the  
high and low energy u t i l i z a t i o n  groups, 35.3 percent  
denied the  a v a i l a b i l i t y  of  s u f f i c i e n t  resources.  
Approximately 50 percent  of both groups were s a t i s -  
f i e d  with reaource a v a i l a b i l i t y .  Recommendation - 
C l a r i f i c a t i o n  of the a v a i l a b i l i t y  of energy support 
resources should be given by management with t h i s  
information provided t o  the  p lan t  operator .  

Table 7 
Besourc'e A v a i l a b i l i t y  

( n  = 17 i n  each energy u t i l i z a t i o d  category)  

SA A NO D SD Tota l  

moderate energy u t i l i z a t i o n ,  13 (76.5%). 5 
dat ion - Management should understand t h e  impor 
of  shutdowns on equipment and a11 s t e p s  neec8sa 
r e s t a r t  mn energy management system. 

Ques t ionna i re  Item 116 addressed t h i s  hyp 
s i s ,  and d a t a  a r e  ahown i n  Table 8 .  The item s t  
"Equipment manual8 a r e  e a s i l y  understood." 
breakdown of t h e  groups showed the  f o l 1  
a n a l y s i s  of a d m i n i r t r a t o r s  be l iev ing  t h e  equi  
manuals werr e a s i l y  understood: high energy u 
z a t i o n ,  9 (52.9%); low energy u t i l i z a t i o  
(41.2%); moderate energy u t i l i z a t i o n ,  6 (35 
These percentages a r e  somewhat h igher  thar 
number of respondents a f f i rming  the  adequacy o 
formation necessary t o  maintain equipment, whic 
discussed e a r l i e r .  Thir ty-four  (66.62) of 
p r i n c i p a l s  responded t o  t h i s  item. Recommendat 
Operation and t r a i n i n g  m a t e r i a l s  must be adjuat  
meet t h e  work and educa t iona l  background o 
user ;  understanding of l ea rn ing  s t y l e  i s  ease 
f o r  the t r a i n e r .  

Table 8 
Besource Ef f ic iency  

( n  = 17 i n  each energy u t i l i z a t i o n  categor! 

Addit ional  Personnel 
Are Reeded 

Yea No To' 
n X n % n 

High 11.8 47.1 17.6 17.6 5.9 100.0 
Low 5.9 23.5 41.2 23.5 5.9 100.0 
Moderate 5.9 52.9 17.6 17.6 5.9 99.9 

Supplies  Are 
Delivered 

Operators Eave 
S u f f i c i e n t  Resources 

High 11.8 41.2 11.8 29.4 5.9 100.0 
Low 17.6 23.5 23.5 23.5 11.8 99.9 
Moderate 5.9 29.4 5.9 35.3 23.5 100.0 

SUPWRT SERVICES 

Questionnaire Item 17  s t a t e d ,  "Energy-related 
supplies  (such a s  l i g h t  bulbs with low wattage) a r e  
del ivered a s  requested." The da ta  a r e  presented i n  
Table 8. Only 38 p r i n c i p a l s  responded e i t h e r  yes o r  

t o  t h i s  s ta tement;  33 (64.7%) ind ica ted  t h a t  
energy-related suppl ies  were de l ivered  a s  requested. 
Only 38 (74.5%) of t h e  51  (100.0%) p r i n c i p a l s  
responded t o  t h i s  item. Recommendation - An inven- 
tory of energy reaource items should be a v a i l a b l e  f o r  
management, with c l a r i f i c a t i o n  of t h e i r  importance t o  
the  program. 

Questionnaire Item 812 s t a t e d ,  "The c e n t r a l  
maintenance department responds i n  a timelymanner." 
Table 8 p resen ts  t h e  data .  A breakdown o f  t h e  
groups showed the following a n a l y e i s  of administra-  
t o r s  be l iev ing  t h a t  t h e  maintenance department 
responded i n  a timely manner: high energy u t i l i z a -  
t i o n ,  14 (82.4%); low energy u t i l i z a t i o n ,  16 (94.22); 

High 10 
Low 13  
Moderate 10 - 
Tota l  33 

Maintenance Besponds 
i n  a -19 Manner 

High 14 
Low 16 
Moderate 13  - 
Tota l  4 3 

Manuals Are Understood 

High 9 52.9 4 
Low 7 41.2 3 
Moderate - 6 35.3 5 
Total  22 43.1 12 

Opinionnaire Item #33 s t a t e d ,  "Written ma 
nance guidel inee/schedules  a r e  easy t o  underst  
Table 9 p r e s e n t s  t h e  da ta .  Less than h a l f  o 
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groups concurred with t h e  opinions t h a t  gu ide l ines  
and schedules were easy t o  understand. Ovaf one 
fourth of each group had no opinion. Three pr ine i -  
pals  f a i l e d  t o  respond t6 t h i e  item. Recownandation 
- Standardizat ion of c h e c k l i s t s  (ma- 
cedures) throughout a  p lan t  ensure underrtanding; 
t echnica l  jargon should be el iminated whenever pos- 
s i b l e .  

Opinionnaire Item 143 s t a t e d ,  "Written ins t ruc-  
t ions  and measures f o r  personnel can be read and 
followed." Table 9 p resen ts  the  data .  Nine (52.9%) 
of the  low energy u t i l i z a t i o n  group and 12 (70.6%) of  
the high energy u t i l i z a t i o n  group agreed with t h i s  
statement. Five (29.4%) of t h e  high energy u t i l i z a -  
t i o n  group and 6 (35.3%) of  t h e  low energy u t i t i z a -  
t i o n  group had no opinion. Recommendation - Ins t ruc-  
t i o n s  t o  management may be understood, but e f f o r t s  t o  
communicate i n s t r u c t i o n s  t o  the  p lan t  operator  should 
be inves t iga ted .  

Table 9 
C l a r i t y  

(n = 17 i n  each energy u t i l i z a t i o n  category)  

SA A NO D SD Total 

Guidelines Are 
Dnderatandable 

High 5.9 41.2 47.1 5.9 -- 100.0 
Low 5.9 35.3 29.4 17.6 5.9 94.1 
Moderate 11.8 29.4 29.4 11.8 5.9 88.3 

I n s t r u c t i o n s  Can 
Be Folloved 

High 11.8 58.8 29.4 -- -- 100.0 
LOW 11.8 41.2 35.3 11.8 -- 100.0 
Moderate 5.9 47.1 17.6 11.8 5.9 88.3 

Questionnaire Item #3 s t a t e d ,  "Do you have ade- 
quate  information a v a i l a b l e  t o  maintain your equip- 
ment?" As shown i n  Table 10, a v a i l a b i l i t y  of  in for -  
mation which was adequate t o  maintain t h e  equipment 
was confirmed by 24 (47.1%) of the  respondents. 
Forty-one (80.4%) of t h e  51 p r i n c i p a l s  responded t o  
t h i s  item. Recommendation - Maintenance information 
i e  e s s e n t i a l  f o r  a  success fu l  program; s p e c i f i c  in- 
format ion regarding the  ca ta log ing  of  information 
should be discussed.  

Questionnaire Item 86 s t a t e d ,  "At my cdmpua, t h e  
p r i n c i p a l  and p l a n t  opera tor  have regu la r ,  ncheduled 
meetings." Of t h e  low energy u t i l i z a t i o n  group, an 
overwhelming major i ty  (15, 88.2%) r e p l i e d  t h a t  t h e  
p r i n c i p a l  and p l a n t  opera tor  had r e g u l r r ,  reheduled 
meetings. The high (14, 82.4%) and moderate (15, 
88.2%) energy u t i l i z a t i o n  groups of fe red  s i m i l a r  
responses. These d a t a  a r e  presented i n  Table 10. 
Recommendation - An assemmment OE management's com- 
munication s k i l l s  may be neceseary. 

Table 10 
C o i r a i c a  t i o n  

(n = 17 i n  each energy u t i l i z a t i o n  category) 

Yee No Total  
n  % n X n X  

A v a i l a b i l i t y  o f  Equipront 
Maintenance Information 

High 9 52.9 5 29.4 14 82.3 
Low 8 47.1 4 29.4 13 76.5 
Moderate 7 41.2 7 41.2 14 82.4 - 
Tota l  24 47.1 17 33.3 41 80.4 

R e g d a r i t p  o f  Heetings Between 
P r i n c i p a l  and P l a n t  Operator 

High 14 82.4 3 17.6 17 100.0 
Low 15 88.2 2 11.8 17 100.0 
Moderate - 15 88.2 2 11.8 2 100.0 

Total  44 86.3 7 13.7 51 100.0 

Quest ionnaire  Item 810 s t a t e d ,  "My campus uses 
a  s tandard maintenance c h e c k l i s t  ." From t h e  da ta  
presented i n  Table 11, i t  was determined t h a t  ap- 
proximately two t h i r d s  of a l l  the  campuses used 
c h e c k l i s t s  (34, 66.7%). The low energy u t i l i z a t i o n  
group ind ica ted  a  s i g n i f i c a n t l y  lower percentage (9 ,  
52.9%) of  p r i n c i p a l s  using s tandard maintenance 
c h e c k l i s t s  than did t h e  high energy u t i l i z a t i o n  
group (13, 76.5%). Recommendation - Standard main- 
tenance c h e c k l i s t s  should be reviewed f o r  content  
and comprehension. 

Table 11 
U s e  o f  Standard Haintenance (;hecklists 

(n = 17 i n  each energy u t i l i z a t i o n  category)  

Yes No Total  
n % n % n  X 

High 13 76.5 2 11.8 15 88.3 
Low 9 52.9 5 29.4 14 82.3 
Moderate - 12 70.6 3 17.6 2 88.2 

Total  34 66.7 10 19.6 44 86.3 

Quest ionnaire  Item 818 s t a t e d ,  "Plant operator  
r e p o r t s  .re reviewed regula r ly .  " In  general ,  
reaponbee t o  t h i s  item continued the  t rend of  
p r i n c i p a l s  i n  t h e  high energy u t i l i z a t i o n  group 
e ~ h i b i t i n g  a  comi tment  t o  communication e f f o r t s .  
Table 12 ahova t h a t  only one of  t h e  p r i n c i p a l s  i n  
t h e  high energy u t i l i z a t i o n  group responded no, 
compared to none i n  t h e  low energy u t i l i z a t i o n  
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group. Three (17.6%) of the  p r i n c i p a l s  i n  the low 
energy group and 4 (24.5%) of t h e  p r i n c i p a l s  i n  the 
moderate energy u t i l i z a t i o n  group did not respond yes 
o r  no t o  t h i s  item; = o r  no responses were given by 
44 -6.3%) of  the   principal^ Recommendation - Plant  
operator  r e p o r t s  should be reviewed f o r  content  and 
comprehension t o  improve design. 

Quest ionnaire  Item 122 was, "Written records of 
HVAC (heating/ventilation/air condit ioning)  system 
maintenance checks a r e  kept ." Table 12 r e p o r t s  the  
da ta .  A breakdown of t h e  groups showed the following 
ana lys i s  of admin is t ra to rs  keeping w r i t t e n  records:  
high energy u t i l i z a t i o n ,  10 (58.8%); low energy 
u t i l i z a t i o n ,  11 (64.7%); moderate energy u t i l i z a -  
t i o n ,  9 (52.9%). This item was acknowledged by 35 
(68.7%) of the  p r i n c i p a l s .  Recommendation - Proce- 
dures  regarding t h e  w r i t t e n  records of  HVAC systems 
should be explored. 

Table 12 
Record-Keeping 

(n = 17 i n  each energy u t i l i z a t i o n  category)  

Yes No Total  
n % n . %  n % 

Plan t  Operator Reports 
Are Reviewed Regularly 

High 1 6 9 4 . 1  1 5 . 9  17 
LOW 14 82.4 0 -- 14 
Moderate - 11 64.7 2 11.8 2 

Total  41  80.4 3 5.9 44 

Writ ten Becords Are Kept 

High 10 58.8 2 11.8 12 
Low 11 64.7 2 11.8 13 
Moderate 9 52.9 1 5.9 10 

Total 

A b r i e f  summary of the da ta  p e r t i n e n t  t o  com- 
munication ind ica ted  there  was evidence of communica- 
t i o n  e f f o r t s  with the  p lan t  opera tor  by a l l  groups. 
Adequate maintenance information was acknowledged by 
l e s s  than h a l f  (24, 47.1%) of the respondents. 
Checkl is ts  were reviewed by 41 (80.4%) of t h e  
respondents, but only 30 (58.8%) ind ica ted  t h a t  
w r i t t e n  records of the HVAC systems were kept.  The 
q u a l i t y  of information gathered and exchanged during 
t h e  p r i n c i p a l / p l a n t  opera tor  r e g u l a r  meetings may 
requi re  a d d i t i o n a l  study. P r i n c i p a l s  i n  the  high 
energy u t i l i z a t i o n  group exhib i ted  s i m i l a r  communi- 
ca t ion  t r a i t s  a s  did p r i n c i p a l s  i n  the  low energy 
u t i l i z a t i o n  group. It was t h e  q u a l i t y  o f  these  com- 
munication exchanges which may r e v e a l  any d i f f e r e n c e s  
in  managing energy u t i l i z a t i o n .  

Opinionnaire Item #27 s t a t e d ,  "Energy management 
systems (EMS) o r  HVAC needs t o  be c o n t r o l l e d  by t h e  

campus." P r i n c i p a l s  i n  the  high energy u t i l i z  
group favored campus c o h t r o l  of EMS or  HVAC sy 
by 41.2 percent ,  compared t o  p r i n c i p a l s  i n  t h  
energy u t i l i z a t i o n  group (29.4%). The principa 
the  low energy u t i l i z a t i o n  group opposed campus 
t r o l  by 35.3 percen t ,  compared t o  p r i n c i p a l s  i 
high energy u t i l i z a t i o n  group (17.7%). These 
a r e  presented i n  Table 13. Recommendation 
placement of  c o n t r o l s  should be discussed 
management with f u l l  d i s c l o s u r e  o f  a l l  p o s i t i v  
negat ive f a c t o r s .  

Opinionnaire Item #37 s t a t e d ,  "Off-campus 
t ra l ly -cont ro l led  EMS o r  HVAC i s  preferred."  
proval  of off-campus c o n t r o l  of  EMS o r  HVA( 
given by 11.8 percent  of the  high energy u t i l i z  
group, with 5.9 percent  of the  low and mod 
energy u t i l i z a t i o n  groups accep t ing  off-c 
con t ro l .  The respondents from t h e  l o v  energy u 
za t ion  group showed a h igher  percentage (41.2 
apathy regarding c o n t r o l s  of t h e  systems, a s  op 
t o  respondents from t h e  high energy u t i l i z  
group (23.5%). The moderate energy u t i l i e  
group was s i g n i f i c a n t l y  opposed t o  off-campus 
t r o l  (82.4%). The high energy u t i l i z a t i o n  
ind ica ted  a 64.7 percent  oppos i t ion ,  with t h  
energy u t i l i z a t i o n  group oppoe ing of  f-c 
c o n t r o l  (42.9%). These d a t a  a r e  shown i n  Tab1 
Recommendation - Opposition t o  change should b 
dressed p r i o r  t o  equipment i n s t a l l a t i o n s .  

Table 13 
Ihergy U t i l i x a t i o n  

(n 17 i n  each energy u t i l i z a t i o n  c a t e g o r  

JM3 Should Be 
Campus Control led 

High 5.9 35.3 41.2 5.9 11.8 1 C  
Low -- 29.4 35.3 23.5 11.8 1 C  
Moderate -- 47.1 35.3 11.8 5.9 1 C  

EMS Should Be Off- 
Campus Control led 

High -- 11.8 23.5 29.4 35.3 1 C  
Low -- 5.9 41.2 35.3 17.6 1C 
Moderate 5.9 -- 11.8 47.1 35.3 1C 

A s  a b r i e f  summary of  EMS opinionnaire  i 
respondents from t h e  h igh  energy u t i l i z a t i o n  
expressed a s t rong  d e s i r e  (41.2%) t o  maintain 
t r o l  of  t h e i r  systems (I tem 1271, a p o s i t i o n  
was supported by increased oppos i t ion  (64.7: 
off-campus cont ro l  (item 137) .  Respondents frc 
low energy u t i l i z a t i o n  group cont  inued t h i s  t  
with 29.4 percent  favoring campus c o n t r o l l e d  ay 
and 52.9 percent  r e j e c t i n g  off-campus cont r  
systems. Although 53.0 percent  of  t h e  mod 
energy u t i l i z a t i o n  group had no opinion o r  r e j  
the  need f o r  EMS o r  HVAC systems being campus 
t r o l l e d ,  they f i rmly  r e j e c t e d  (83.4%) any off-c 
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cont ro l led  system. These s tatements  a r e  p a r t i c u l a r l y  
important t o  HISD, a s  the Board of Education has 
recen t ly  endorsed t o t a l  involvement of  a l l  campuses 
t o  the  EMS systems plan. A t  the time of t h i s  s tudy,  
no energy management systems with off-campus cont ro l s  
were employed by t h e  d i s t r i c t .  Recommendation - Any 
o f f - s i t e  con t ro l  system should be i n s t a l l e d  a f t e r  
educating the a t t i t u d e s  of s i t e  managers a s  t o  the  
advantages. 

Ques t ionna i re  Item #2 ,  which r e l a t e d  t o  the suc- 
cess  of energy management systems, s t a t e d ,  "Are 
recommended thermostat s e t t i n g s  appropr ia te  f o r  your 
bui lding?" Respondents of the high and low energy 
u t i l i z a t i o n  groups were equal ly divided ( 8 ,  47.1%) a s  
t o  the appropriateness  of thermostat s e t t i n g s .  
Twenty (39.2%) of the  49 (96.1%) respondents r e j e c t e d  
the appropriateness  of thermostat s e t t i n g s ,  with 2 
(3.9%) respondents not responding t o  t h i s  item. 

Questionnaire Item #14, which a l s o  r e l a t e d  t o  
the  success  of energy management systems, s t a t e d ,  
"Staff  complaints make thermostat s e t t i n g  changes 
necessary.'' In the  high and low energy u t i l i z a t i o n  
groups, 23 (67.6%) respondents believed t h a t  com- 
p l a i n t s  necess i ta ted  changes i n  thermostat s e t t i n g s .  
A breakdown of the groups showed the following 
ana lys i s  of admin is t ra to rs  b e l i e v h g  complaints 
necess i ta ted  changes in  thermostat e e t  t inge:  high 

energy u t i l i z a t i o n ,  13 (76.5%); low energy u t i l i z a -  
t i o n ,  10 (58.8%); mode'rate energy u t i l i z a t i o n ,  10 
(58.8%). 

A summary of the  r e s u l t s  of t h e  s t a t i s t i c a l  
a n a l y s i s  of  a l l  instrument items is presented below. 

1. Training backgrounds of managers in f  lu- 
enced c o s t  avoidance savings.  

2.  Appropriate t r a i n i n g  of personnel was eup- 
ported by management. 

3. Placement of  c o n t r o l s  was a  key i s s u e  which 
must be addressed. 

4. P r i n c i p a l s  perceived themselves t o  be com- 
municators. 

5. Energy support t r a i n i n g  f o r  job responsi- 
b i l i t i e s  was supported by p r i n c i p a l s .  

6. P r i n c i p a l s  seemed i n d i f f e r e n t  t o  the 
a v a i l a b i l i t y  of energy conservat ion department 
personnel f o r  consul t ing purposes. 

7. P r i n c i p a l s  indicated t h a t  manuals and 
equipment information were no t  always a v a i l a b l e  o r  
w r i t t e n  on the  comprehension l e v e l s  of  the employees 
using them. 

8. Record-keeping lacked s tandard iza t ion .  
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