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campaign directed at adolescents ( Farrelly, Davis, Duke, & Messeri, 
2009 ;  Niederdeppe, Farrelly, & Haviland, 2004 ;  Thrasher et al., 
2003 ; for reviews, see  National Cancer Institute, 2008 ;  Wakefi eld, 
Flay, Nichter, & Giovino, 2003 ). For example, one of the more 
effective nationally released multimedia campaigns directed at 
adolescents has been the  “ Truth ”  campaign, funded by the 
 American Legacy Foundation  ( 2002 ). This multimedia cam-
paign, which includes an extensive televised PSA component, 
uses rebellious-appearing actors who reject smoking and pro-
mote the idea that tobacco companies engage in deceptive ad-
vertising practices to  “ hook ”  young people (see  American Legacy 
Foundation, 2002 ). In a nationally representative sample of 12- 
to 17-year-olds, awareness of the Truth campaign increased 
from 9.5% to 47.6% after nearly a year of the campaign ( Ameri-
can Legacy Foundation, 2002 ). Television was, by far, the most 
commonly reported source of the antismoking message (91%), 
and increased exposure to the campaign has been associated 
with less favorable smoking attitudes and intentions in adoles-
cents ( Farrelly et al., 2009 ). An analysis of those advertising fea-
tures and themes of the Truth campaign that generated the 
strongest levels of receptivity among teens in this national sam-
ple (i.e., that the advertisement was convincing, was attention 
grabbing, stimulated peer communication, and gave good rea-
sons to not smoke) were those that emphasized tobacco indus-
try manipulation and health effects of smoking ( American 
Legacy Foundation, 2002 ). 

 Other studies have yielded different conclusions about the 
most effective components of antismoking PSAs more genes, 
however. Some studies have indicated that the characteristics 
perceived by adolescents to be most effective in antismoking me-
dia campaigns include tailoring the antismoking advertisements 
to appeal to an adolescent market, using adolescent spokespeo-
ple to deliver antismoking messages, designing easily comprehend-
ed messages, and focusing on antismoking themes of the dangers 
of secondhand smoke, negative role model images of smokers, 
and the tobacco industry’s deceptive portrayal of a lethal product 
( Goldman & Glantz, 1998 ;  Pechmann & Reibling, 2000 ). 

                        Abstract 
   Introduction:  This study examined whether the appeal of 
 actors (i.e., their likeability and attractiveness) used in anti-
smoking public service announcements (PSAs) interacts with 
 adolescents ’  risk of future smoking to predict adolescents ’  
smoking resistance self-effi cacy and whether the antismoking 
messages in the PSAs further moderate this relationship. 

  Methods:  We used a 2 (future smoking risk: low, high) × 2 
( actor appeal: low, high) × 3 (PSA antismoking message: to-
bacco industry manipulation, short-term smoking effects, long-
term smoking effects) study design. A diverse sample of 110 
adolescents (aged 11 – 17 years), with varying levels of experience 
with smoking, rated their smoking resistance self-effi cacy after 
viewing each of the PSAs in each design cell. 

  Results:  Overall, PSAs that used long-term smoking effects mes-
sages were associated with the strongest smoking resistance self-
effi cacy, followed in turn by PSAs that used short-term smoking 
effects messages and by tobacco industry manipulation messages. 
We found a signifi cant interaction of actor appeal and PSA anti-
smoking message. The use of more appealing actors was associated 
with stronger smoking resistance self-effi cacy only in long-term 
smoking effects PSAs. The use of less appealing actors was associ-
ated with stronger smoking resistance self-effi cacy for tobacco in-
dustry manipulation PSAs and short-term smoking effects PSAs. 
Future smoking risk did not moderate any of these fi ndings. 

  Discussion:  Antismoking PSAs that emphasize long-term smok-
ing effects are most strongly associated with increased smoking 
resistance self-effi cacy. The effect of these PSAs can be strength-
ened by using actors whom adolescents perceive to be appealing. 

      Introduction 
 Televised antismoking public service announcements (PSAs) 
are a key component of any successful smoking prevention 
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 Pechmann, Zhao, Goldberg, and Reibling (2003)  found that nor-
mative information about the social undesirability of smoking 
was most effective in reducing intentions to smoke among 
adolescents. In contrast, other studies found that antismoking 
advertisements that emphasize normative information are lower 
in perceived effectiveness compared with advertisements that 
emphasize the long-term consequences of smoking ( Biener, 
2002 ;  Biener, Ji, Gilpin, & Albers, 2004 ). Moreover, other studies 
found that a focus on short-term social and health consequences 
was more appealing to youth than a focus on long-term conse-
quences ( Beaudoin, 2002 ). Some studies suggested that PSAs 
that focus on tobacco industry manipulation are ineffective with 
adolescents ( Pechmann & Reibling, 2006 ;  Sutfi n, Szykman, & 
Moore, 2008 ). Finally, some studies found that the short- and 
long-term detrimental effects of smoking and the suggestion of 
romantic rejection if one smokes were not effective antismoking 
advertising ingredients ( Goldman & Glantz, 1998 ). 

 Overall, these data suggest that televised antismoking PSAs 
can be effective at reaching adolescents and can effectively re-
duce adolescent smoking. Information also is available — albeit 
highly confl icting information — about what features of anti-
smoking PSAs are most effective with adolescents. Almost 
no information is available, however, about whether tailoring 
antismoking PSAs to particular segments of the population is 
effective (e.g., population subgroups that differ on some demo-
graphic or smoking history characteristic; see  Farrelly et al., 
2002 ;  Wakefi eld et al., 2003 ). The research conducted to date sug-
gests that message factors are more important than audience fac-
tors in predicting responsivity to antismoking PSAs, but much 
more work needs to be conducted in this domain of inquiry 
( National Cancer Institute, 2008 ). Indeed, the dollars allocated to 
tobacco control efforts are shrinking dramatically and are only a 
fraction of what is spent by the tobacco industry on advertising 
and marketing ( American Legacy Foundation, 2002 ). As a result, 
it is important to know which PSA ingredients contribute most 
strongly to adolescent smoking prevention, how they operate, 
and for whom they are most effective. Such information is need-
ed to give public health offi cials empirically driven guidance as to 
which PSAs they should choose and PSA developers empirically 
based data with which to design future antismoking PSAs. At this 
point, no clear consensus exists on these critical issues. 

 To provide guidance on these issues, we examined which 
features of antismoking PSAs contribute most strongly to ado-
lescents ’  smoking resistance self-effi cacy. In particular, we ana-
lyzed the appeal of actors used in antismoking PSAs. Actor 
appeal was defi ned as an actor’s likeability and attractiveness. 
These two constructs contribute to peripheral route processing 
of persuasive communications when audience processing moti-
vation (i.e., level of personal investment with the issue at hand) 
is low (elaboration likelihood model of persuasion; see  Petty & 
Cacioppo, 1986 ;  Petty & Wegener, 1999 ). Persuasion that oc-
curs via the peripheral route results from the operation of cues 
in the persuasion context, such as the attractiveness and like-
ability of the sources associated with the persuasive message. 
Peripheral cues drive persuasion regardless of the quality (i.e., 
strength) of the arguments presented in the message. In other 
words, regardless of the quality of the persuasive argument pre-
sented, persons who are lower in processing motivation are 
most infl uenced by the attractiveness and likeability of the 
source that is communicating those persuasive arguments. 

A more attractive source will lead to stronger levels of persua-
sion than a less attractive source, regardless of the quality of the 
persuasive communication, when someone is low in processing 
motivation. 

 In this context, it is reasonable to suggest that adolescent 
nonsmokers differ in their level of personal investment with 
smoking (i.e., level of processing motivation) and, as such, will 
respond differently to PSAs that differ in their level of actor ap-
peal. Specifi cally, adolescent nonsmokers who have low future 
smoking intentions may not be personally invested in antismok-
ing PSAs because smoking is not personally relevant to them. 
Adolescent nonsmokers who have low future smoking inten-
tions are hypothesized to be the most infl uenced by the periph-
eral cues in antismoking PSAs. Antismoking PSAs that use more 
appealing (i.e., more attractive and likeable) actors will be as-
sociated with stronger smoking resistance self-effi cacy than 
PSAs that use less appealing actors. In contrast, adolescent non-
smokers who have higher smoking intentions may be more per-
sonally invested in smoking and, as such, more motivated to 
process antismoking PSAs (i.e., smoking is more relevant to 
them because they intend to smoke in the future). These indi-
viduals are hypothesized to be less infl uenced by the peripheral 
cues in antismoking PSAs. Level of actor appeal will not be as-
sociated with smoking resistance self-effi cacy for adolescent 
nonsmokers with higher future smoking intentions. 

 The interaction between actor appeal and future smoking 
intentions may be manifested differently depending on the an-
tismoking message being emphasized by the PSA. For example, 
tobacco industry manipulation PSAs may be more effective 
than PSAs that use other antismoking messages when they use 
more attractive and likeable actors, especially for adolescents 
with a low risk for future smoking. An exploratory aim of this 
research, then, was to examine whether the actor appeal and 
future smoking intentions interaction is manifested differently in 
PSAs that use different antismoking messages (i.e., a three-way 
interaction). Smoking resistance self-effi cacy is a consistently 
signifi cant predictor of adolescent smoking (see  Choi, Gilpin, 
Farkas, & Pierce, 2001 ;  Sussman, Dent, Flay, Hansen, & Johnson, 
1987 ). As a consequence, it is a reasonable dependent measure 
to use in laboratory-based studies of adolescent smoking.   

 Methods  
 Procedures 
 This study used a laboratory-based paradigm with a 2 (future 
smoking risk: low, high) × 2 (actor appeal: low, high) × 3 (PSA 
antismoking message: tobacco industry manipulation, short-
term smoking effects, long-term smoking effects) mixed-model 
design. Future smoking risk was a between-subjects factor; actor 
appeal and PSA antismoking message were within-subjects fac-
tors. All participants attended three group sessions, with about 
1 week between sessions. Sessions were held in rooms arranged 
like a classroom, with participants facing a projection screen. 
Session 1 tasks included informed consent procedures and com-
pletion of baseline questionnaires. Session 2 tasks consisted of 
participants rating the actor images drawn from each of the 
PSAs. Session 3 tasks included participants viewing each PSA in 
its entirety and rating their smoking resistance self-effi cacy after 
exposure to each PSA (the PSAs were shown to participants in 
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randomly determined orders). At the end of Session 3, partici-
pants were debriefed, compensated with up to US$60 worth of 
gift certifi cates to a local shopping mall, and provided with writ-
ten smoking prevention materials ( National Institute on Drug 
Abuse, 2000 ).   

 Participants 
 The present study was approved by the Human Subjects Protec-
tion Committee at the RAND Corporation. Adolescents were 
recruited using print media advertising and also were recruited 
from a local community center in Pittsburgh, PA. The study was 
marketed as a general television advertising study; none of this 
advertising material mentioned cigarettes, smoking, or anti-
smoking advertising. The study parameters and requirements 
were explained to potential participants during brief phone 
screenings. Inclusion criteria were as follows: being 11 – 17 years 
of age, having no physical or psychiatric problem that would 
interfere with completing the study (based on parent report), 
and providing written parental consent and written adolescent 
assent to participate. A total of 194 adolescents were screened 
for the study; 157 were eligible or chose to participate and were 
scheduled. A total of 121 adolescents attended the fi rst session 
(55% female; 38% White, 53% Black, 2% Asian, 2% Native 
American, and 5% multiethnic). Their mean age was 14.1 years 
( SD  = 1.8). A total of 22 (18%) of this sample reported smoking 
at least a puff of a cigarette in the past; none of the participants 
were current smokers. Due to missing data across the three ses-
sions, 110 participants comprised the fi nal sample available for 
analysis in this study.   

 Stimulus preparation  
 The PSAs  .   The PSAs were drawn from the no cost catalogue 
maintained by the Center for Disease Control and Prevention’s 
Media Campaign Resource Center. The PSAs were originally 
produced in the following states: Arizona, California, Florida, 
Massachusetts, Mississippi, and Nebraska. A total of 21 PSAs, 
each 30 – 31 seconds in length, were examined in this study. Three 
judges were trained on the different themes that are prevalent in 
antismoking PSAs, based on criteria and defi nitions supplied by 
 Goldman and Glantz (1998) : tobacco industry manipulation, 
secondhand smoke, addiction, cessation, youth access, short-
term effects, long-term effects, and romantic rejection. The 
judges then independently viewed and sorted each of the PSAs 
into one of these categories. The interrater reliability was .814. 
The PSAs were sorted reliably, then, into the following catego-
ries: 11 PSAs featured antismoking messages that emphasized 
tobacco industry manipulation, 4 PSAs featured antismoking 
messages that emphasized short-term smoking effects, and 6 
PSAs featured antismoking messages that emphasized long-term 
smoking effects. The PSAs used actors who were diverse in terms 
of age, gender, race, and ethnicity. All the PSAs had a negatively 
valenced emotional tone or contained disturbing imagery.   

 Actor image extraction  .   Photographs of the actors used in 
each of the 21 PSAs were extracted digitally. This process yielded 
a total of 26 actor images or 1.2 actor images per PSA. Partici-
pants rated each actor image on their level of attractiveness (1 = 
not at all attractive; 10 = very attractive) and likeability (1 = not 
at all likeable; 10 = very likeable). The attractiveness and like-
ability items were highly correlated within each actor image (all 
 r  values > .65,  p  values < .0001). They were summed to form a 

single item for each actor image, termed actor appeal. An actor 
appeal grand mean ( M ) was calculated for all the actor images 
across all participants who attended session 2 ( grand M  = 7.5, 
 SD  = 2.8). PSAs that had actor-appeal ratings that fell below this 
grand mean value were classifi ed as low – actor-appeal PSAs 
(11 PSAs), and PSAs that had actor-appeal ratings that were 
above this grand mean were classifi ed as high – actor-appeal 
PSAs (10 PSAs).   

 Final PSA stimuli  .   Low –  and high – actor-appeal PSAs were 
sorted into groups by the antismoking message used by the 
PSAs. The following fi nal PSA stimuli were used: (a) tobacco 
industry manipulation PSAs, low actor appeal (fi ve PSAs) and 
high actor appeal (six PSAs); (b) short-term smoking effects 
and low actor appeal (two PSAs), high actor appeal (two PSAs); 
and (c) long-term smoking effects, low actor appeal (four PSAs) 
and high actor appeal (two PSAs). Actor-appeal ratings for all 
high – actor-appeal PSAs were signifi cantly greater than actor-
appeal ratings for all low – actor-appeal PSAs, regardless of anti-
smoking message (all  p  values < .0001).    

 Measure of future smoking risk 
 Smoking intentions at baseline were assessed using a three-item 
scale adapted from items used by  Choi et al. (2001)  and shown 
to predict smoking initiation:  “ Do you think you will try a ciga-
rette anytime soon? ”   “ Do you think you will smoke a cigarette 
anytime in the next year? ”  and  “ If one of your best friends 
 offered you a cigarette, would you smoke it? ”  Responses were 
made on a scale from 1 (defi nitely not) to 10 (defi nitely yes) and 
summed to produce a baseline smoking intention scale score 
(possible range of 3 – 30). Higher scores indicated stronger in-
tentions to smoke. Participants who scored 3 (i.e., responded 
 “ defi nitely not ”  to all three items) were coded as  “ low risk ”  
( n  = 81), and participants who scored greater than 3 were coded 
as  “ high risk ”  ( n  = 29; see  Choi et al., 2001 ).   

 Dependent measure 
 Participants ’  smoking resistance self-effi cacy was assessed after 
exposure to each PSA with the following statement:  “ This PSA 
gives me the confi dence to resist smoking if a friend offers me a 
cigarette ”  (1 = defi nitely no; 10 = defi nitely yes). This item was 
drawn from the smoking resistance self-effi cacy items devel-
oped and used by Ellickson and colleagues ( Ellickson & Hays, 
1992 ;  Tucker, Ellickson, & Klein, 2002 ). Responses for each PSA 
were averaged within each of the six within-subjects design 
cells to produce a total smoking resistance self-effi cacy score for 
each cell. Higher scores refl ected stronger smoking resistance 
 self-effi cacy. 

 Finally, participants were asked, after responding to the self-
effi cacy measure for each PSA, whether they recalled having 
seen that PSA at some point in the past. The majority of partici-
pants reported having never seen any of the PSAs (range across 
PSAs = 55% – 72%).   

 Data analyses 
 A 2 (future smoking risk: low, high) × 2 (actor appeal: low, high) 
× 3 (PSA antismoking message: tobacco industry manipulation, 
short-term smoking effects, long-term smoking effects) mixed-
model general linear model (SPSS version 16.0) was used to 
analyze smoking resistance self-effi cacy ratings. Gender, age, 
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race, ethnicity, previous smoking experience, and recall of see-
ing the PSAs in the past were considered in the GLM analysis 
but were not signifi cant factors. These factors were not evaluat-
ed further.    

 Results 
 The three-way interaction between future smoking risk, actor 
appeal, and antismoking message was not signifi cant,  F (2, 107) = .213, 
 p  = .809. Future smoking risk did not interact with actor appeal, 
 F (1, 108) = .019,  p  = .891, nor did it interact with antismoking 
message,  F (1, 107) = .480,  p  = .620. The main effects of future 
smoking risk were signifi cant,  F (1, 108) = 4.39,  p  = .038, partial 
 h  2  = .039, indicating that participants who had lower future 
smoking risk overall said they had higher levels of smoking 
resistance self-effi cacy in response to the antismoking PSAs 
( M  = 8.0 vs. 7.3). In addition, the results revealed a main effect 
of antismoking message,  F (2, 107) = 37.65,  p  < .0001, partial 
 h  2  = .413. PSAs that emphasized long-term smoking effects 
were associated with the strongest smoking resistance self-
effi cacy scores, followed by PSAs that emphasized short-term 
smoking effects and, last, by PSAs that emphasized tobacco in-
dustry manipulation (all  p  values < .05). The main effects for 
actor appeal,  F (1, 108) = .407,  p  = .525, were not signifi cant. 

 We found a signifi cant two-way interaction between actor 
appeal and antismoking message,  F (2, 107) = 7.608,  p  = .001, 
partial  h  2  = .125.  Figure 1  illustrates these results by plotting 
mean smoking resistance self-effi cacy as a function of condi-
tion. To determine the source of this signifi cant interaction, we 
analyzed separately each of the three different 2 (actor appeal: 
low, high) × 2 (PSA antismoking message) segments. The 2 (ac-
tor appeal: low, high) × 2 (PSA antismoking message: tobacco 
industry manipulation, short-term smoking effects) analysis re-
vealed only a signifi cant main effect for actor appeal,  F (1, 107) = 
9.13,  p  = .003, partial  h  2  = .079, and a marginally signifi cant ef-
fect for PSA antismoking message,  F (1, 107) = 2.84,  p  < .09, 
partial  h  2  = .026; there was no signifi cant interaction effect, 
 F (1, 107) = 1.18,  p  = .280, partial  h  2  = .011. However, the 2 (actor 
appeal: low, high) × 2 (PSA antismoking message: short-term 
smoking effects, long-term smoking effects) analysis revealed a 
signifi cant interaction effect,  F (1, 107) = 15.03,  p  < .0001, partial 
 h  2  = .123. We also found a signifi cant interaction for the 2 (actor 

appeal: low, high) × 2 (PSA antismoking message: tobacco indus-
try manipulation, long-term smoking effects) analysis,  F (1, 
107) = 9.51,  p  = .0003, partial  h  2  = .082.     

 Specifi c comparisons in these interactions revealed the fol-
lowing fi ndings. PSAs that emphasized short-term smoking ef-
fects ( p  < .0001) and tobacco industry manipulation ( p  = .001) 
were associated with signifi cantly stronger levels of smoking re-
sistance self-effi cacy when they used less, versus more, appeal-
ing actors. In contrast, PSAs that emphasized long-term smoking 
effects were associated with signifi cantly stronger levels of smok-
ing resistance self-effi cacy when they used more, versus less, 
 appealing actors ( p  = .001).   

 Discussion 
 The present study examined whether the appeal of actors (i.e., 
their likeability and attractiveness) used in antismoking PSAs 
interacted with adolescents ’  risk of future smoking to predict 
adolescents ’  smoking resistance self-effi cacy and whether the 
antismoking messages in the PSAs further moderated this 
relationship. No consensus exists as to the most effective anti-
smoking messages that should be used in antismoking PSAs 
( National Cancer Institute, 2008 ), and the way in which actor 
characteristics moderate the effectiveness of PSAs with different 
antismoking messages has not been studied. Moreover, it is 
not clear what antismoking PSAs are most effective with which 
populations of adolescents ( National Cancer Institute, 2008 ). 
Information about how features of antismoking PSAs operate 
together to affect adolescent smoking behavior can be used by 
consumers and designers of antismoking PSAs to ensure that 
the most effective PSAs are being tailored to the most appropri-
ate population of adolescents. 

 We found that antismoking PSAs that emphasized the long-
term effects of smoking were associated with the strongest 
smoking resistance self-effi cacy in adolescents, compared with 
PSAs that emphasized short-term smoking effects and tobacco 
industry manipulation. These results are consistent with fi nd-
ings from other studies that PSAs that emphasize the short- and 
long-term consequences of smoking are most effective (e.g., 
 Biener, 2002 ;  Biener et al., 2004 ; cf.,  Goldman & Glantz, 1998 ) 
and that PSAs that emphasize tobacco industry manipulation 
are least effective ( Pechmann & Reibling, 2006 ) in affecting 
adolescent smoking. More important, however, the results of the 
present study go beyond fi ndings from previous research by 
showing that the effi cacy of PSAs that emphasize the long-term 
effects of smoking can be enhanced by using actors who are per-
ceived by adolescents to be more appealing (i.e., more attractive 
and likeable). In contrast, using less-attractive actors in PSAs 
that emphasize messages about the short-term effects of smok-
ing and tobacco industry manipulation was associated with 
stronger smoking resistance self-effi cacy. 

 Adolescents ’  risk of future smoking did not signifi cantly 
moderate any fi ndings in this study. To the extent that risk of 
future smoking is an index of personal relevance and, hence, 
processing motivation (see  Petty & Cacioppo, 1986 ), these fi nd-
ings do not support the elaboration likelihood model. These 
nonsupportive results could be due to methodological reasons. 
For example, future smoking intentions may not be a valid in-
dex of processing motivation; alternatively, there may not have 
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been suffi cient variance in future smoking intentions to support 
its role in this interaction. Future research should attempt to 
disentangle these complex processing effects (e.g.,  Rhodes, 
Roskos-Ewoldsen, Edison, & Bradford, 2008 ). 

 The present fi ndings were not moderated further by par-
ticipant age, race, ethnicity, gender, or experience with smoking. 
These fi ndings, combined with the lack of moderation found 
for future smoking risk, are consistent with a small but emerg-
ing body of literature that has, thus far, failed to fi nd an effect 
of targeting PSAs to different population groups (e.g.,  Farrelly 
et al., 2002 ;  Wakefi eld et al., 2003 ). Additionally, these fi ndings are 
consistent with recent conclusions that message factors may be 
more important than audience factors in antismoking PSAs and 
media ( National Cancer Institute, 2008 ). Targeting antismoking 
PSAs to different population segments may not be warranted, al-
though additional research is warranted in this domain. 

 Limitations of the present study need to be taken into ac-
count in the interpretation of its results. First, the study used 
essentially a correlational design. As such, causal interpretations 
need to be made with caution. Future research should use more 
fully controlled experimental and prospective designs. Second, 
the study did not include a control group (e.g., a group that was 
not exposed to antismoking PSAs). Thus, we cannot say for cer-
tain that the observed differences in self-effi cacy were due to 
PSA exposure specifi cally. Third, although smoking resistance 
self-effi cacy is a key predictor of smoking outcomes among 
adolescents (e.g.,  Choi et al., 2001 ), we did not measure actual 
smoking behavioral outcomes. Fourth, the PSAs that we used as 
stimuli were by necessity limited, and the fi ndings may not gen-
eralize to other PSAs. It is unclear how actor-appeal functions in 
PSAs that emphasize other antismoking messages (e.g., second-
hand smoke). Finally, our sample was a reactively recruited, 
convenience sample. While diverse in its representation of Black 
youth and refl ective of the racial diversity in Pittsburgh, PA, it 
was limited in its representation of adolescents of other ethnic 
groups and of adolescents with more intensive smoking histo-
ries. Caution should be used in generalizing the results to other 
adolescent populations. 

 In conclusion, the results of the present study imply that 
antismoking PSAs should use messages that emphasize the long-
term effects of smoking and that attractive and likeable actors 
(as perceived by adolescents) should appear in those PSAs. We 
recommend that public health offi cials who are charged with 
securing antismoking PSAs as part of a larger smoking preven-
tion campaign choose PSAs with these features. We also recom-
mend that construction of new antismoking PSAs attend to 
such actor and message factors in order to make the most effi -
cient use of limited funds.   
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