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Inthe 1%90s there was an explosion of experimental technical assistancs
programs al the nationsl, state and local levels. These programs were
designed to promote compliance (for these firms that needed 1o comply}
andd polletion prevention. Promating the adoption of environmentally
friendly technologies in small firms, however, has been difficult. The
goals of this paper are to e<aming how environmenal programs in the
U.S. for small businesses have evolved over the past twe decades and to
begin 1o explore the effectiveness of these programs from the perspective
of small companies.

When dcv:!npmg programs to pramote the adopiion of eavirosmemally friendly rechsologies in
firms, doing 30 in small firms is particularly difficult (US GAO 2001), Several rcwm:hers have
found that smaller firms tead to face greater chatlenges in meeting and di

requitements (Yeager 1987; Crain and Hopkins 2000; Dean, Erown et al. 2000), s d:ﬂ'v:ull 1w
gel the appropriate information and kpowledge to these smaller firms 2nd 1o enable them (o
implement solutions. Recognizing these challenges, numerous experiments are being conducted
at the federal, state, and local levels of government aimed at inproving environmental outcomes
in aemall firms, with and without regulation.

Since the mid 1980"s, the U.S. Environmental Protection Agescy and state level environmental
agencies have relied on & variety of voluntary programs emphasizing technical information and
direct assistance to encourage pollution prevention technology diffusion in small companies,
Government agencies are constantly evolving these programs 1o make them more appealing to
small businesses in the hopes of dmwing in more firms. These experiments may be forming the
foundation of a next wave of environmental policy. Evidence of the success of these programs
terds 1n be anccdatnl, hawever, making it difficult for researchers and policymakers o evaluale
their benefits and to develop orgnnizational models of successful projrams.




The goaly of Has paper sre to examine how environmental programs in the US. for small
husinesses have evolved over the past two decades and to begin to explore the influence of
techuical assistance programs on the enviconmental choices of small companies, We draw our
insights from the printing industry, 2 seciof where small firms predominate. Afier a beief
oversiew of the LLS, printing industry, we review how government involvement with small

pri has evolved Instorically. We then review survey, interview, and secondary source data to
assess the effectiveness of these programs. Lasily, we discuss how a new phase of government
experimenlation and imvolvement is gmerging i response to the challenges faced by the first
generation of volunlary assistance programs.

The Printing tndustry

The printing wdustry is comprised of approximately 62,333 firms, with sales of approxinmicly
$210 bithon senuaily. (1997 estimates. U S. Census Bureau, hitp:fwww census gov.) This
industry is @ significant ibutoe to the nus. y. Historically, this indusiry has
also been 3 fait contributor 1o the environmental impacts created by US. manufacturing

mdusimes as well, A ding to the 2000 Toxics Release Inventory (TRI), the 202 printing Gions
thint reported under 1his program released 19 million pounds of oxic chemicals to the
enviroument in one year, (lip:dwww epa govimAndatatnDindex am.) Note that this number
includes only those 202 (out of over 60,000) firms large enough to require TRI reporting. Once
the vast tumber of smaller finns is considered, fhe environmental impact is no doubt
significantly larger

The prevalence of these small and medium sized firms was one of the primary motivators for
choosing the printing mdustry as the focus of this stady. Pressure from both government und
society hins been focused on larger firms, Simitarly, rescarch on environmental management,
segulation, and performance has pamanly focused on lirger firms. One of the primary reasons is
that the nost popular measure of performance used in this type of research, TRI Emissions, is by
its nature exclusionary 1o small firms.

Numerous regulatory antd non-regulotory initiatives have sought to propel the printing industry
teward better eavironmental perfonnance with regard 10 air emissions, either through enhanced
pollution control or adoption of greener manufaciuring technologics and practices. These
pragrams represent a range of sicstogies for affecting enviroumental behavior, some more
teaditional than others. Without doubt, these efforts represent a significant investment of both
public and private resources and are worthy of ¢lose exarmination to better understand whether

and how these programs are haviag an impact on the envi ental perfo of printing
firms.
Methed
Survey
The guantitative data comes from s survey pancl of $63 printers who vol d to participal

in 0 series of on ~line surveys administered by the RIT Sloan Primting Indusiry Center. (The
panel was created by inviting a sample of 10,500 printers and packagers selecied from the Dunn
and Bradstreet database. The sample was chasen 10 represent the variety of priating lechnologics
and firm size. All firms with 20 or moce employees are included in the sample (approx. 5,000,
In addition, 50% of firms with between 1019 employees and | 5% of the firms with 9 employees
o less were randomly sclected.) Participants were offered incentives, such as carly access 1o
results, written material, and a free oo-line class. Owut of the 365 plants in the panel, 128 printing

participated in ihis particular survey, Respondents were asked to report their knowledge of
and perceived usefulness of a number of indusiry and government technical assistance programs,
A number of contro] variables, such as size, type of technology, age, attainment classification,
etc were also measured.

Qualitative Data Collection

In addition to the survey data, we conducicd several inferviews with printers and program
managers of a varlety of technical assistance programs. In order 10 altain moce detailed
information on the day to day mansgement of envirosmental waste o a printing shop, ooe in-
depth case study was done at g small printer. These interviews served fo give us more
information on the goals and practices of the tecluical ussistance prograins, avd the printer’s
pesceptions of these programs. Interviews weie cither taped md transcribed, or notes were typed
up imaiediately aller the interview in ordes to retain as much as the information as possible.

The Evolution of Govermment linvolveinent
Small Firms in the Fray

The ways in which tie government hus managed the environmenul impacts of snall goaters has
evulved over time. Priot to the 1980, while simall printers were regulaled primarily trough
operating permls, oversight by envi 1 agencics was iderably mare lax than thai of
their barger coumerparts.  There were several busie assumplions it deove this policy. First,
perhaps because they were less visible, small sources seemed to have 2 relatively insignificant
impact on the eavironment campared 1o lafger companies (Schaper, 2002).

Seccond, and perhaps more imporant, many argued that regalation was 100 taxing for sinall
business. Quite simply, sinall businesses do not have the firancial or technical meins 1o comply
with regulation. These was a concemn that requiring complex paper work and pollution comtrol
equipment for small sources would have the effect of drivisg small companics ot of business
These is substantial research that supports this view. Small firms, for example, ofien lack risk-
bearing capital, technically qualified personnel, or adeguately educaied and well informed
management (Schinidt 1990). Because of these disadvantages, research sugyests that it is sonaller
firms that have greater challenges in meeting and exceeding regulatary requirements, especially
for changes that require the implementation of castly new cohmology (Yeager 1987, Crain and
Hopkins 2000; Dean, Brown et al, 2000). Dean, et al, (2000), for examnple, nrgnes that there is an
overall higher wnit pollution sbatement cost associated with small firms. First they suggest 1
compliance asymmetrics occur when regulations are equally applied and enlorced across small
and targe firms. [n this situation, asyminetries result from differences in compliamee costs per
unit output berween small and large firms. Morcover, the larger finns have an advantage in
defending themselves due to greater legal tesources as compared 1o that of the small firms.

Third, regulation of small firms was not oaly 100 costly fer firms, but also the povernment. The
cast of monitoring the multitude of small companies was simply 100 high and administrators
thought that government resources should be focused in erder to et the “biggest bang for the
buck.” This meant that historically government regulations focused on larger firms and, to a
large extent, ignared smalles firms.

The Growih of Technical Assislance Prograims

In the 19803, bowever, these assumptions stamed Lo change, As larger, regulated Gons staed 1o
reduce their pollution and betier manage the covirommestal function, regulators realized that

collectively small firms could have 3 significant impact on the envi andd could ro longer
be ignored, Morcover, if senall firms had the carreet information, Uiy could adopt pallution
prevention practices. This would not only improve their envi tal pesformance, bul also

help their operational efficiency as weil. The key problem, most people thouglit, was (hat small

firms simply did not have sccess to technical information on pollution prevention. As discussed
by Rogers (Rogers 1981), the first stage of any diffusios process is that finns need 1o be exposed
to the existence of the alternative 1echnology and gain an undersianding of its form and function.
Information dissemination, therefore, was one of the primary purposes of many formal techulcal



atsistance programs, both st the government and industry level. The logic behind these
programs was that the greater access firms have o information on pollution preveation
technology, the more likely they will be to adopt these technologies (US GAO 2001).

As a result of these changing assumpticna, there was an explosion of experimental technical
naglstance peograma at the nutional, state and local levels, These programs were designed 1o
mmcmﬂmmmamhn“bwﬂdmmmum
variety of mechanisms including sile assessments, workshops and video-conferences, lechnical
literature development and disseminstion, and focus groups. Figure 1 cullines some of the
proprams that were crealed specifically for printers.

Graphic Arts Technicnl
Faundation _\

The Printers Simplified Total
Environmental Partnership
(PrintStep)*

EPA Design for
Environment**

Gerent Printers Project

NEWMOAs PP Infarmation
Dissemination L
Printing Project (P2Print) S R [l

Printers National
Environmental

Assistance Program (PNEAC)

120 1990 1992 19N 1M 1991 2000 200

* Known ns the Comman Sense Initistive from 1990-2000
**Flexographic Printing Project started in 1996
Figure 1= A Selection of Progiams Crested 1o Assist Small Printers

Findings

The question remains, o what extent have these programs been able to influence the diffision of

new environmentally superior technologies? In our survey, respondents were asked to report the
degree to which a variety of sources provided useful information on environmentally superior
technology? Respondents were given a scale of 1 10 3, with | meaning not usefiel at all and §
meaning extremely useful, Many printers reported that 1hey do not consider state andl federal
government programs as useful sources of environmental information, As can be seen in Table
1. the moat influential sources of environmental information were inttesd other companies, such
a3 supplicrs, competitors, irade associations, and even customers.

Mean SD

) 27

3.0 27

_29 13

27 133

7 A9

2 .24

9 14

& 98

Federal Govemment i3 H
POTW 13

g:bk 1: Usefulness of Vanous Types of Organizations for Providing InFormIUom an
i ntal Technologi

Additional analysis (T tests comparing firms below and above 100 employess in size) revealed
sgnificant differences across fiem size, Larger printers, for example, were more likely to find
government sponsored technical assistance programs more useficd than smaller firms, Larger
firms also reponted greater usefulness of all potential information sources and significantly
higher use of rade associations and suppliers, One explanation for this is that largee firms have
greater resources and are more involved with trade associations snd other networks, giving them
greater accest 10 potential sources of information, The relationstip, however, while not as
strong, was still there when controlling for membership and activity in trade nssocintions. This
sugpests that smaller printers, although they are the most in need of these programs, are also the
least hikely to find them useful.

When asked aboul specific organeations that provide informatien sboul envirapmental
techmologics, seveeal interesting findings emerge. The same question was posed; “To what
degree have the following sources provided useful information cn environmentally superior
technology (i.c. information that has led 1o aclive exploration of 3 new technology within your
company)?” Because we were asking aboul specific organizations, however, respondents were
given the option 1o indicate that they were unfamilias with the program. For all programs othes
than the Graphic Ants Technical Foundation (GATF), between cne third 1o one half of the
respondents reparted that they were unfamiliar with the organization in question. This indicates
that a significant percentage of the indusiry has no knowledge of the environmental programs
targeted specifically to their industry. Second, of the firms familiar with these programs, from
60 1o 84% of the firms find them not st all useful, Again, GATF is the exception, with only 28%
saying that they are oot ot all useful Unlike the first five programs listed, the GATF was the
only organization that is an industry associstion. It also iraces s beginnings s far back as 1924
and is 8 member organization with a mission that is much broscer than the others. Supponed by
o partnership between the GATF, the EPA, University based technical assistance programs, and
the Printing Indusiries of America (PIA), PNEAC had a surprisingly high 45% of firms respond
that they were unfamiliar with the organization. For those that were familiar with it, however, il
was the organization reported to provide the most useful information.



. U.S. Enviconmental Protection Agency, Design for Enviroament Program
2 National Institute of Standards and Technology, Mansfactunng Extension

i

1. Printens” National Environmental Assistance Center

Table 2. Uselulness of Specific Orgamzations for Providing Information on Envi |
Technologies

Interviews with printers and program managers offered several explananons as to why finns did
not view government funded technical assistance programs as uscful sources of information.
Firsy, some printers did not feel that the information provided by thess organizations was
contextually relevant. As explained by one printer, “Yes, | read all of [ihe poilution prevention
nfarmation from the government] — but what | question is how accurate and applicable it ls in
our specific sirvation. You know the junk thint the government gives oul.... [We got our
information] mostly from ewr vendors. The regulatars just don't know enowgh abowut
rechnology.” In another study, Bicrona and Waterstraat (1995) also found that busiscsses we
more likely to see suppliers, competitors, and sccountants as sources of credible information
regarding new technologics, rather than government assistance programs.

In addition 1o credibility and technical accuracy, existing models of technology diffusion are
increasingly pointing to the importance of “social capital™ in encouraging diffusion of new
technology within industries. This research places a grester focus on the importance of personal
familiarity, professional networks, and trust in getting firms to uze information to adopt new
1echnologies (Fountain 1998; Adler, Kwon et al, 2001; Adler 2002; Adler and Kwon 2002).
Since all innovations carry some mm.ﬁewmaﬁrﬂfmnwfww
reinforcement of his or her attitudes toward the idea (Rogers 1983). Given this need,
information from peer groups is simply seen as more refiable than others.

Regulatory sources nat only operate with less socisl capital, but are even seen as a source of
danper to some firms, Although changing in some circles, government is still soen by most finns
as being hostile to firms (Lindsey 1998). As a result, those firms that need help the most are
least likely to go 1o govemment sponscred programs. As explained by one person from the EPA
“If you're in decent shape from...a regulatory compliance perspective, then you're more likely to
molmummmr&r.mmmhaﬁwd»ﬂhmmmm
provention. Bur.ﬁfm'ngnfmummmdm‘rmamhpurdwp Al the state level
another program manager explained: “Even thowgh we 're with ... the non-regulalory section [of

ganmmj. 1 thitk when we cone and knock an thelr doar, [printers] awomatically think
the worst, "

Reforming Government lnvolvement with Small Printers

MMMWuﬂmmwwwnmﬁnnm’
wmmﬂhmwhuhw&dm These efforts have been fueled by the

growing recognition that the combined environmental impact of small firms can be significan,
MMMmmmrdlmﬂlumuwllnmﬁm This is parmiculacly
true in ceftain notorious sectors - dry cleaning, photoprocessing, and printiog. These sectors are
dominated by small firms that use and emil paniculurly peoblematic chemicals such as
percholorethiylene, silver-bearing chemicals, and high VOC fountain and cleaning solutions.

One of the moyt common approaches being taken is to foster increased Industry/Govermment
cooperation. Regulators realize that they arc often not viewed as the most credible sources of
information, and that pastnering with mors credible sources, such as trade associations, ean be
one way to increase their credibility, The most prominent example of this is the Printers®
National Environmental Assistance Center (PNEAC), a partnership between the EPA, Usiversity
based techaical assistance programs, the Graphic Arts Technical Foundation (GATF), and the
Printing Industrics of America (PIA). This pannership has led to the development and
dissemination of a wide range of printed and video-based infocmation products, regulatory and
pollution prevention oriented list-serves, conferences, and refemals to technical and regulatory
experts. As shown cashier, this was the program that comganics reported to be the most useful in
their efforts to adopt new environmental technologics

Some programs are also exploring ways 1o include suppliers w government program
parinerships, Given owr survey findings, this could be 8 promising way 10 eacourage the adopiion
of new eovironmentsl tochnologics. The EPA Desiga for Environment Program, for example,
has involved supplicrs in & significant way in evaluating and disseminating information on
alternative technalogies for a variety of industries, including panting. Onz EPA official noted
that suppliers could play an impormant role in educating heir customers about environmental
technologics, but they often lack the vocabulary or will 1 do so. This is even the case when
supplicss have environmentally superioe lechnologies in their pontfolios. Typically, if
environmental issues are raised by the sales force, they we usually limited 10 regulatory
compliance issucs and Matcrial Safety Data Sheets. Working with supphicrs could increase their
skills in this arca, and provide businesses with informaton that is, in the eyes of the indusuy,
more credible than if just coming from a govemnment scurce.

Another important lesson is that from a small printer's perspective, the first level of concem 1s
compliance assurance. Until fivms feel that they are nat in danger of being found in violation of
regulations, they will typically be unwilling to work with govemment partness 0a proactive
pollution prevention projects. There is recognition on the part of regulators, however, that if
small companics are to be included in the regulmtory [cld, innovative approaches are needed 1o
ensure that compliance programs are efficient both from the perspective of the regulatory and
regulated community. MWRMM.W:MW“MIMMW
afford to regulate and inspect the multitude of small firms, M. , small b are
Mhmﬂhm,ﬁumhﬂmﬂymmbmbmm
with regulstion, Thercfore, there are several programs emerging that are experimenting with
aliernate forms of regulation for small printers.

An important aspect of these new regulatory initiatives is that participating firms can clarily thesr
compliance status and move 0n 10 obtaining technical assistance for pollutios prevention
activities. The Massachusetts Environmental Resulls Program, for example, is a self-
cenification-based program for small business. The program consists of industry specific
standards for small business, but no permits. Technical assistance is provided to aid in self-
certification and caomplinnce is assured through review of self-cenification documents and some
inspections, By participating in the program, small firms also gain an access route to pollwion
prevention technology, without the threat of traditioral regulation. New Hampshire PrintStep is a
multi-media, seif-cenification program aimed st small printers, although slready regulated
medium and large firms can participate in PrintStep and take udvnnlluc or efficiencies of the
multi-media permitting aspect. As part of the program launch, small p were given full
nmnesty for past behavior, coupled with assistance o come’ Jto mmplunu With the peace of
mind that this clarification brings, the bope is that these firms will be more likely to seck out
technical assistance for pollution prevention.




Caonclusions

In this paper, we discussed how government has evolved in the way il interacts with small
business in the printing industry. Since the mid 1980's, the U.S. Environmental Protection
Agency and stute level envitonmental agencies have refied on a variety of voluntary programs
emphasizing technical information and direct assistance to encoursge pollution prevention
technology diffusion in small companies. An sssumption running behind many of these efforts is
that diffusion is largely determined by making information more available 1o the industry. As
noted by Geroski (2000, p.621) “The botiom-line scems to be that diffusion is a problem which
public policy can ameliorate with o judicious mix of information provision and submidies.”

This study suggests that there are numarous fagtors that influence the ability of this information
1o actunily facilitate pallution prevention adoption in small compasies. Compliance uncertuinly,
Boubts 03 1o the credibility of the information, n geacral lack of trust between government and
Industry, and lack of resources to access and process this information all have hampered the
effectiveness of some of the existing programs. We point 1o several ways in which the EPA and
others are cxperimenting with ways to make these programs more cffective.

It ks impoctant 1o place a qualifies on these findings. First, the survey results are limated 10 the
extent that the sample is limited. There was 3 bias towards relatively large printing firms in the
sample (1.2, e population of larger fizms was higher in the sasnple than in the real population)
though a lusge peinter by our defisition (1., over 100 employees in thiz analysis) is still a small
firm by most standards, It would be helpful, therefore, to increase the number of small firms in
the sample. There may also be some level of self selection bias in lerms of wha filled out the
survey, If anything, however, nnitclymbcnmﬂumhm!jm as firms with
more resources and more interest in attaining extermal information in exchange for completing
the survey are inore kikely to participate in scouting activity. This is nol 1o say, however, that the
programs discussed in this paper ate sot working at all. There are numerous suecess stories of
envitonmental improvements that kave occurred as a result of these programs. In addition, many
of these programs were staned as experiments, and wese meant 1o be pant of a learning process.
Assessing their success may only be possible afler we can see the learming that evolves from
them. Lasily, our survey did net foeus on compliance assistance, even though that is a goal of
some of the programs. 1t is very likely that government programs are more effective ot assisting
small firms with compliance questions, an area in which credibility is less of an issue (although
fear and trust can still be),

We also make some sdditional suggestions for future changes in policy based on our research,
Waorking with suppliess, for example, could be a cntical avenue 10 increase effectiveness of
techmical assistance programs, Another way that programs can increase the relevance of their
information ks 1o couple them with maore localized technology demonsieations sl peer firms,
invulving suppliers. For most companies, trying out the new technology or seeing a peer using it
is a ceitical step in forming an adoplion decision. Methods 1o fagilitate the trinl of mnavasions
will ustally speed up the rute of adoption (Rogers, 1987). Altermatively, technology
demonsteations at an independent testing facility with the ability to conduct side-by side
comparisons of aliemative iechnology is preferable 1o testing in a vendor's facility. In a surface
cleaning tecknology demonstration program, rescarchers found that firms relished the
opportunity to conduct hands-on testing of their own parts in a piece of production-scale process
cquipment as 3 means of gathering evidence of the suitability of a new techaology to their
operation (Becker, Green et al, 2002),

As o last thought, Geroski (2000) offers a model of the diffusion process, in which the primury
limitations to diffusions lay within firms. This suggests that the role of govemment may be even
broader than facilitating information flow from suppliers to small und medium sized printess.
Policles aimed towards building human capital may be just as effective. This assumption also
suggests that there are limits to public policy in this area, since there are limitations on the extent
1o which policy makers (particular environmental policy makers) can actually change the
management practices of a firm,
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