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Hon Cheryt A- Coakley-Rivera
House Chair

SBANE
Hon. DanielA. Wolf

Senate Chair

Joint Committee on Labor and Sy'orkforce Development
Massachusetts State House, Room 39

Boston, Mass. 02133

RE: EO2296; r'An Act relative to the prohibition of noncompetitiou agreemenh'
HO2293: 'An Act relative to noncompetition agreements'

Dea¡ Chairuren:

Attached hereto are the position statements of the Smaller Business Association of New England ("SBANE")
relative to the above-referenced proposed legislation currently pending before the Joint Committee on Labor

and Workforce Development As you can see SBANE opposes both bills in their present formulation.

Substantial input from the SBANE community which includes many smaller business owners leads SBANE to

conclude thaf the bills are decidedly "anti-business," and would do nothing to improve the current sluggish

economic and regulatory environment in the State of Massachusetts. In facl there is evidence suggesting that

the prohibition or stifling of non-competition agreements would tend to discotrrage startup companies in the

biotech areq a critical segment of the Massachusetts economy (See attached study, "Noncompetition
Agreements and Research Productivity in the Biotechnology Industry," Coombs, 2009).

We would greatly appreciate your consideration in being informed well in advance of any public hearings

which may be held on these bills. During the last legislative session we were not provided with adequate notice

of the public hearing held on the predecessor of HO2293. We feel it would be exhemely important for the

committee to he¿r testimony from smaller business owners in the Commonwealth on these two bills.

Very tuly yours,

Sq¡ler Business Associ¡tion of Nery England

cc: Joint Committee on Labor and Workforce Development

Smaller Business Assocr'ation of New England
1601 Trapelo Road, Suite 212, Reservoir Place, Waftham, MA 02451

781-890-9070 (voice) o 781-890-4567 (fax) . info@sbane.orq . www.sbane.org

And¡ew P. Botti, Chairman



Critique of House B,ill2293, "An Act relative to Non-Competition
Agreements" fìled on January 2012011. Sponsors: Hon. William
Brownsberger, Alice Peisch, and Lori Ehrlich

Background:

Businesses with 19 or fewer employees constitute 860/o of all Massachusetts businesses
(Source: Mass Housing and Economic Development statistics 2010).

Smaller companies tend to be more."r.*UOr" to employee theft because of the informality in
which they operate and lack of funds available for precautionary measures.

Start-ups tend to minimize salaries o, ";;", equity. Thus, salaries tend to be lower in start-up
enterprises, often lower than the statewide household median of $60,000 per annum.
(Source: MA Dept of Revenue & IRS)

The statewide unemployment rate in 
"tra"rr" 

as of June 2010 was I2.3%and in Silicon Valley
ll.8yo, much worse than national average of 9.7o/o. Non-competes are prohibited in CA.
In Massachusetts - where non-competes are routinely enforced - the unemployment rate for the
same time period was 9.IYo statewide. In the Research Triangle (North Carolina) the
unemployment rate was 8.0% for the same time period. North Carolina enforces non-competes.
(Source: U.S. Bureau of Labor Statistics)

These figures undermine the notion that outlawing non-competes helps create jobs by allowing
greater employee mobility.

Massachusetts courts akeadypossess 
"*ra*r. 

powers sufficient to protect all interests in a non-
compete battle.

With the gteat advancements in technolågy, i, i, easier than ever today to walk off with hundreds
or even thousands of pages of a company's documents containing trade secrets and confidential
information in the breast pocket of one's shirt!

Massachusetts already possesses u n"gu,ilrå business climate perception because of such laws as

mandatory healthcare, elimination of independent contractor status and the like.

Maior Changes in the new Bill from the Previous Version

o The $75,000 salary threshold has been eliminated.
o Garden Leave provision has been reinserted
o The I0%o payment as consideration for non-compete for already employed persons has

been eliminated



o Added requirement that court must consider the economic circumstances of employee
and economic affect enforcement of on-compete would have on the employee.

Obiections to Specifìc Sections of the Januarv 20.2011. Bill:

Section (1) - ó6Garden Leave"

The amount is too rich for most companies to pay which effectively puts this provision beyond
practical consideration

Section (bl(ivì - "Goodwill"

Recent case law in Massachusetts has clouded the issue of whether goodwill belongs to the
employer or the employee. This is especially true in the sales area where non-compete
agreements are routinely used in order to prevent salespeople from taking their employer's
customers.

Section (bl(vl - Duration of Restriction

A one-year maximum with a six-month presumption of validity may be fine in the context of
a hair salon, but is not so given Massachusetts "high-tech" business climate. The current law is
that"a plaintiff is entitled to have its trade secrets protected at least until others in the trade are
likely, through legitimate business procedures, to have become aware of these secrets."

In the case from which this quote is taken, a company developed a data acquisition module over
18 months at a cost of over $100,000. Two employees involved in developing the product
resigned and took trade secrets, etc. They developed a competing product in a few months at a
cost of $2,500, and proceeded to undersell their former employer.

The new bill ignores the realities of the "head start ru1e," and the time required to develop
technically complex products.

Section(bì(vül-" "

ln a famous Massachusetts case involving the theft of a secret cookie recipe, the company
janitor stole the recipe from the owner's office and started a competing business. This restriction
is too narrow, and does not take into account employment reality, and the ease with which
employees can access company information which may not apply to their specific jobs.

Section (dl - Power to Abrogate Agreement in its Entiretv

This section would allow courts to decline to enforce a private non-compete agreement on
extremely nebulous grounds. It does not define what the "equitable factors" are, and thereby
undermines the legitimate contractual expectations of the private parties. Moreover, the new bill
has added a requirement that the court shall consider the "economic circumstances of, and
impact upon, the restricted party."



This new section essentially allows a court to do away the contractual rights of private
parties, and will make it harder for larger companies to enforce their non-compete agreements.
Enforcing courts sit in equity on these matters and this provision essentially allows the court to
refuse to enforce the non-compete.

This provision also gives the employee an argument which the court must consider, i.e, the
classic David v. Goliath economic situation.

Section leì - Mandatorv Attornevs Fees Award to Emplovee

Many companies that take legal action against dishonest employees often struggle to find the
resources to pay their own attorneys, much less the attorneys representing the employee as well.
The language of this provision also creates an anomalous result. An employer could win the case
at the injunction level, and still have to pay the attorneys fees of the employee.

For example, under the present formulation if a court decides to enforce the agreement but lower
the restrictive non-compete period from 12 months to eight months, the employer has won the
case, but still has to pay the employee's fees. This is true also if the geographic restriction is cut
back by the court, but not limited solely to the employee's former geographic work area. In
Massachusetts, it is not unusual for the reviewing courts to "blue pencil" these agreements. Thus,
the skewed results are very likely to occur, and discourage enforcement of non-competes.

Section (el(21 - Massachusetts already has a statue which allows the court to award attorneys
fees against aparty acting in bad faith (G.L. c.23I, s. 6F). Moreover, this section dealing with a
declaratory judgment also may result in the same anomalous award of attorneys' fees to the
losing party.

The purpose of non-competes is to reduce or eliminate the actual or possible appropriation of a
company's trade secrets and other confidential business information. By allowing a complete yet
timeJimited ban on competition by former employees, non-competes work more effectively than
non-disclosure and non-solicitation agreements in ensuring that proprietary information remains
so.

The law in its current formulation will tend to discourage employers from seeking enforcement
of non-competition agreement, or from entering into them in the first place. The statute sets up
inherent barriers to enforcement such as mandatory awards of attorneys fees even in the case
where the employer prevails.

Many company owners are forced to put all their assets - personal and otherwise - on the line to
obtain adequate funding for their ventures. They should be allowed some measure of assurance
that the fruits of their labors enjoy adequate legal protection.

'Sr-naller Business Association of Nêw England
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In the Yerr Two Thoussnd EIevcn

An Act relative to noncompetition agreements.

Be iÎ enacled by lhe Senale and House olRepresentatives in Generol Court assembled, and by the authority
of the same, asfollows:

SECTION l. Chapter 149 of the General Laws, as appearing in the 2006 Official Edition is

hereby iunended by inserting after section 2fiKthefollowing section:-

Section 24L. (a) As used ìn this section, the following words shall have fhe following ¡aç¿nings:

"Employee": an individual who is considered an employee under Gene¡al Laws, chapter 149,

section 1488.

6 "Employee noncompetition agreement": an agreement between an employer and employee, or

7 otherwise arising out of an actual or expected employment relationship, under which the

I enrployee or expected employee agrces to any extent that he o¡ she will not engage in activities

I

2

4

5



9 directly or indirectly competitive with his or her employer after the employment relationship has

l0 been severed. Employee noncompetition agreements include forfeiture for competition

I I agr€ements, but do not include (i) covenants not to solicit or hire employees of the employer; (ii)

12 covenants not to solicit or transact business with customen of the employer; (iii) noncompetition

l3 agreements made in connection with the sale of a business or substantially all of the assets of a

14 business, when the party restricted by the noncompetition agreement is an owner of the business

15 who received consideration for the sale; (iv) noncompetition agreernents outside ofan

16 employrnent relationship; (v) forfeiture agreements; or (iii) agreements by which an empioyee

17 agre€s to not reapply for employrrent to the same employer afler termination of the employee.

18 "Forfeiture agreement": an agreement that imposes adverse financial consequsnçes on a former

19 employee as a result of the tennination of an ernployment relationship, regardless of whether the

20 employee engages in competitive activities following cessation of the employment relationship,

2l Forfeiture agrcements do not include forfeiture for competition agreements.

22 "Forfeiture for competition agreement": an agreement that imposes adverse financial

23 consequences on a forrrer employec as a result of the ten¡inatíon of an employment relationship

24 if the employee erígages in competitive activities.

25 "Garden leave clause"i atype of errployee noncompetition agreement by which an employer

26 agrees to pay the employee during the restricted period, To constitute a garden leave clause

27 within the meaning of this section, an employee noncompetition agreement rnust (a) have a

28 restricted period of no more than two years from the date of cessation of employmen! @) for the

29 full restricted period on a pro rated, per annum basis and without offset for any income the

30 employee may receive from other unrestrictcd activities, the greater of: (i) frfty percent of the



3l employee's highest annualized base salary paid by the ernployer within the two years preceding

32 the employee's termination or (ii) $35,000 (together with an additional $700 for each full year

33 from the effective date of this section); (c) require either that the payments are to be made in a

34 lump sum within ter business days following the cessation of the employee's emplolæcent or that

35 the payments are to be made on a pro rata basis in equal bi-weekly, or more frequørt, payments

36 starting immcdiately after the cessation of the employee's employnent; and (d) not permit an

37 employer to unilaterally discontinue or otherwise fail or refuse to make the payments, even if the

38 employer voluntarily sho¡tens the restricüed period.

39 "lnevitable disclosure doctrine": a doctrine by which, in the absence of an enforceable employee

40 noncompetition agreement, aformer employee may be prevented from working at a competitor

4l based on the cxpectation that the emplo¡rmeut would inevitably lead to the disclosure of a tade

42 secret or confïdential infonnation of the employer.

43 'Rætricted period": the period of time after employment during which an employee is restricted

44 'by an employee noncompetition agreement from engaging in activities competilive with his or

45 hcrønployer.

46 (b) To be valid and enforceable, an employee noncompetition agreement must meet the

4? minimum requirements of subsections (Í) tluough (iii) hereof and meet o¡ be capable of being

48 reformed to meet the minimum requirements in subsections (iv) through (viii) hereof.

4e (Ð

50

The agreement must be in writing and signed by both the employer and cmployee.



5 I (iÐ If the agreement is a condition of employment, the agreement together with an express

52 statement that the agreement is a condition of employment must, to the extent reasonably

53 feasible, be provided to the employee by the earlier ofseven business days before the

54 comlnencement of the employee's employrnent or when any wrítten offer of employment is first

55 sent to the employee, provided that if an offer of emplo¡ment is fi¡st communicated orally, the

56 employee also must either 1A¡ simultaneously be informed that an employee noncompetition

57 agreement will be a conditíon of employment or (B) ¡eceive the required written notification

58 prior to tendering rcsignation from any then-current employment.

59

60 (iiÐ If the agreement is entered into after cornmencement of employment, it must be

61 supported by fair and reasonable consideration in addition to the continuation of emplo¡rment,

62 and notioe of the agreement must be provided at least two weeks before the agreement is to be

63 efiective,

64

65 (iv) The agreement must be necessary to protect one ot more of the following legitimate

66 business interests of the emFloyer: (A) the employer's Eade secrets, as that terrn in defined in

67 section 30 of chapter 266,towhich the employee had access while employed; (B) the employer's

68 confidential informatio¡ that otherwise would not qualifi as a trade secret; and (C) the

69 employer'sgoodwill.

70



7l (v) The agreement must be reæonable in duration in relation to the in¡erests protected and

72 the duration of actual employment, and, with the exception of a garden leave clause, in no event

73 may the stated restricted period exceed one year from the date of cessation of employment. A

74 stated reshicted period of no more than six months is presumptively reasonable. An agrecment

75 may permit tle restricted period to be tolled by a court if the employee's breach of the employee

76 noncompetition agreement was neither known to nor reasonably discoverable by the ernployer,

77 Such tolling period will not count for purposes of the temporal standards specified herein.

78

79 (vi) The agreement must be reasonable in geographic reach in relation to the interests

80 protected. A geographic reach that is limited to only the geographic area in which the employee,

8t during any time within the last two years of employmEnt, provided services or had a material

82 presence or influence is prezumptively reæonable.

83

84 (vii) The agreement must be reasonable in the scope of proscribed activities in relation to the

85 interests protected, A restriction on activities that protects a legitimate business interest and is

86 limited to only the specific t¡ryes of services provided by the employee at any time during the last

87 fwo years of employment is presumptiveþ reasonable,

88

89 (viit) The agreement must be consonant with public policy,

90



91 (c) Notwithstanding anything to the contrary in this section, a court may, in its discretion,

92 reform an ernployee noncompetition agreement so as to render it valid and enforceable. [fa

93 cou¡t shortens the duration of a garden leave clause, the court may, in its discretion, impose a pro

94 rata reduction on the du¡ation or amount of the required payments.

95 (d) Notwithstanding anything to the contrary in this section, a court may decline to enforce

96 some or all of the reskictions in an otherwise valid and enforceable employee noncompetition

9'l agreement (l) in extraordinary circumstances; (2) where otherwise necessary to prevent injustice

98 or an unduly harsh result; or (3) based on any other common law or statutory legal or equitable

99 defense or doctrine, or on other cquitable factors that would militate against enforcement. In

100 assessing whether to enforce some or all ofthe restrictions, the court shall take into account the

101 economic circumstances of, and economic impact on, the restricùed party.

102 (e) A court shall award the employee reasonable attomeys' fees and costs incu¡red in

103 defending against the enforcement of any employee noncompetition agreement (1) if the court

104 declínes to enforce a material reshiction o¡ reforms a restriction in a substantial respect, unless

105 (i) the specific rejected or reformed restriction is presumptively reasonable as set forth above; (ii)

106 the employer made objectively reasonable efforts io d¡aft the rejected or reformed restriction so

107 that it would be presumptively reasonable as set fofh above; or (iii) the agreement is a garden

108 leave clause; or (2) if the court finds the employer to have acted in bad faith in connection with

109 the enfo¡cement of the employee noncompetition agreement. The entitlement to legal fees shall

I l0 also apply to an employee who cornmences a lawzuit challenging his or her employee

1l I noncompetition agreernen! provided that at least two business days prior to the filing of such

ll2 lawsuit, the employee provided the former empioyer with specific measures that the employee

1 13 would take to protect the ernployer's legitimate business interests, which measures are



ll4 substantially adopted by a coürt as part of a hearing on preliminary injunctive relief. The

115 entitlement to legal fees shall apply regardless of whether the empioyee pays the legal fees

I l6 himself or herself o¡ if the legal fees are paid by another person or entity. A court may award

ll7 affomeys' fees and costs at any time during the proceedings, including æ part of a decision in

I 18 connection with a preliminary injunction motion, Any such awa¡d of fees and costs shatl be

I 19 immediately due and payable to the employee. A court may require the employer, at any point,

120 to post a bond or multiple bonds to cover any anticipated fees and costs.

121 (Ð A court may award the former employer some or all of its reæonable attomeys' fees and

122 costs incurred in connection with the enforcement of the employee noncompetition agreernent

123 perrritted by contract or stahrte only if (l) the employee noncompetition agreement was

124 presumptively ¡easonable in duration, geographio reach, and scope ofproscribed activities; (2)

125 the employee noncompetition agreement was enfo¡ced by the court without substantial

126 modification; and (3) the court finds that the employee engaged in bad faith conduct.

(g) The substantive, procedural, and remedial rights provided to the employee in this section

are not subject to advance waiver.

129 (h) Except as expressly provided by this section, a person defending against or otherwise

130 opposing the enforcement of an employee noncompetition agreemen! inctuding by way of

131 challenging the waiver of a substantive, procedural, or remedial right provided in this section,

132 shall not be subject to any contractual penalty, requirement to indemnify, tender bacþ or any

133 other similar disadvantage imposed as e consequence of such defense or opposition, and shall

134 continue to be entitled to the rest of the benefits flowing from the contract. Any contractual

135 provision to the contrary is void.

127

128



136 (Ð No choice of law provision that would have the effeot of avoiding the requirements of

137 this section will be enforceable if the employee is, and has been for at least thirty days, a resident

138 of or employed in Massachusetts at the time of his or her termination of ernployment. This

139 provision may not be avoided by an involuntary transfer of the employee out of Massachusetts.

140 (,) Forfeiture agreements otherwise permitted by law are enforceable only if and to the

l4l extent that: (t) they comply r¡¡ith subsections (b)(i) through (bxiiÐ and (2) the forfeiture is

142 directly andreasonably related to the harm caused to the employer by the employee's departure,

143 provided that such harm th¡eatens the continued viability ofthe employer. Subparagraph (2) of

144 this paragraph j does not apply to incentive equity compensation plans or agteements. Any harm

145 that may result from increased competition or the replacement of the employee is not considered

146 harm forpurposes ofthis subsection.

(k) This section may expand, but shall not nanow, the prohibitions imposed by: (1) sections

12X,74D,1298,or l35C of chapter ll2; (2) section 186 of chapter 149; or (3) applicable

industry or other regulation or ¡ules.

150 (l) Nothing i¡ this section shall expand or¡estrict ttre right of any person to protect trade

151 secrets o¡ other confidential information by injunction or any other lawful means under other

152 applicable laws or agreements. Notwithstanding the forgoing, the inevitable disclosure doctrine

153 is rejected and shall not be utilized, although an employee who has disclosed, threatens to

154 disclose, or is likely to intentionally disclose trade secrets or other confrdential information

155 belonging üo his or her prior employer may be enjoined in any respect that a court of competent

15ó jurisdictiondeemsappropriate.

147

148

t49



157 (m) This section shall not apply to or altor oxisting law conceming: (l) any restriotive

158 covenant other tlan employee noncompetitiotr agreements and forfeiture agreements; or (2) the

159 paymentofwages.

r60

1ó1 SECTION 2. This act may be refened to as the Noncompetition Agreement Act and shall apply

162 to employee noncompetition agreements e,ntered into on or after January l,z0lz.

163



Critique of House Bilt 2296, "An act relative to the prohibition of
noncompetition agreements." Sponsoring Legislator: Harrington -R
(Groton).

This proposed law provides in pertinent part:

"Except as provided in this section, any contract that serves to restrict an employee or
former employee from engaging in a lawful profession, trade, or business of any kind is
deemed unlawful."

The broad language of this proscription would in eff,ect do away with all types of
postemployment restrictive covenants, including non-solicitation, anti-piracy and non-compete
agreements. It would clearly result in a sea change of the existing Massachusetts law in this area.
If enacted as law, this simple sentence would effectively abrogate any post-employment
restrictions which an anployee may argue tends to hamper his or her ability to work outside the
confines of presørt employment

The language is broad enough to make unlawful even non-solicitation covenants which are
meant to protect a business owner's customers/goodwill from departing salespersons. Thus,
salespersons that may have either been handling certain customers for a former employer, or
otherwise learned the identities of customers through their previous employment, would be free
to solicit said customers after their ernployment terminates.

One could easily argue that this language also prohibits any type of agreement which would
restrict a former employee's pilfering of key ernployees from his or her former employer. The
former ernployee could argue that he or she could not continue in a certain profession without the
assistance of, for example, key personnel that they may have trained at their former employer's
place ofbusiness.

This language would clearly prohibit any type of post-employment non-competition covenants.
As a result, even the protection one would expect to rcalize from a nondisclosure agreement
would be greatly diminished. Employers would simply not be able to prohibit key personnel
and/or salespeople and the like from working for direct competitors in the same or very similar
positions.

The only exceptions are:

(1) Circumstances involving the selling of the good will or substantially all the operating
assets of a company. The seller can agree with the buyer "to re ain from canying on a
similar business within the specified geographic area in which the business is sold," as

long as the buyer carries out a similar business within the specified geographic area in
which the business is sold.

Ø Dissolution of a partnership or dissociation of a partner from a partnership as long as the
remaining partnership is carrying on a like business in the same geographic area.



(3) Dissolution of a limit liability company as long as the former mernbers may be competing
in the same geographic area.

The law does not serve to limit the creation or application of nondisclosure agreements.

The exceptions are extronely narrow and clearly indicate an intent to do away with any type of
postemployment restrictions v¡,s-ri-vts ongoing business operations.

This proposed amendment to Chapter 149 of the General Laws would be even more detrimental
to business owners or operators then those provisions of HO2293, an Act relative to
noncompetition agreements.

Interestingly both bills are currently pending before the same committee i.e. the Joint Committee
on Labor and Workforce Development of the Massachusetts House. The text of both bills is
attached hereto.

Consideration of both of these bills in essence establishes a "Hobson's choice" of sorts for
business interests in the state.

Andrew P. Bott¡, Esq.
l'4cLane, GraI Raulerson & Middleton

T:781 .904,269) C: 6I7.5I5.0I73
andrew.botti@mclane,com

SBANE Chairman of the Board
Smaller Business Association
of New England

160 I Trapelo Road
Reservoir Place

Waltham, l4A 0245 I

www.sbane.org
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SECTION 1, Chapter 149 of the ceneral Laws, as appearing ln the 2008 OFf¡c¡al Edit¡on, ls hereby amended by ¿ddlng, after
section 24K, the followinq new sect¡on: " "Sect¡on 24L (a) As used in thls sectlon, the following words shall have the

folìow¡n9 meanings: "gusiness enUty', any (a) partneEh¡p, lncludlng a l¡m¡ted partnershlp or ð llmlted liablllty Partnership,
(b) l¡mited llabll¡ty company, or, (c) @rpoÊt¡on, "Owner of a business entity", any (a) partner, in the cas€ ol a business

enttty that ¡s a partneßhip, or, (b) member, ln the case ol a buslness ent¡ty that ¡s a llmited llab¡lity company, or, (c) any

owner of cap¡tal støk, ¡n the case of ð bus¡ness entlty that ¡s a corporatlon, "Owneßh¡p interest", a (a) Partneßhip interest,

¡n the case of a Þuslness entiÈy that is ê pa¡tneEhip, ¡ncluding a llmlted partnershìp or a llm¡t€d llêbil¡ty partnechip, or, (b)

membership interest, in the cäse of a bus¡ne$ entlty that ¡s a l¡mlted llabil¡ty company, or, (c) cðpltal stockholder, ln the
case of a buslness enUÈy th¿t ls a coræEtion. "Subs¡dlary", any bus¡ness entlty over wh¡ch the sell¡ng business ent¡ty has

votlng control, or from which the selling business ent¡ty has a r¡ght to receive a majority share of dlst.¡but¡ons upoñ

dissolution or oth€r llquldðt¡on of the buslness ent¡ty, or has both voting control and a rlght to receive these d¡str¡but¡ons, (b)

s

ent¡ty thêt sells (å) all or substant¡allv all of its operating assets together with the goodw¡ll of the buslness entity, or; (b) all

or substant¡ally of the operatinq assets of ¿ div¡sion or a subs¡diary of the bus¡ness entity together wrlh the goodwlll of that
dtviston or subsidiary, or; (c) all ol the ownership lnterest of any subs¡dl¿ry, may agree with the buyer to rêfÉin from

carry¡nq on a slmilar bus¡ness with¡n a spec¡fled geoqraphic area rn which the buslness so sold, or that of the business ent¡ty,

dtvision, or subs¡diary has been car.¡ed on, so long as the buyer, or person deriving tltle to the goodwill or ownershlp ¡nterest

from the buver, carr¡es on a l¡ke buslness there¡n. (d) In the case oF a dlssolutlon of ÞartneEh¡p o¡ a dissoc¡ation ot the
pãrtner from the partnershlp, any partner mðy, upon or ¡n antlclpat¡on, agree to refraln from c¿rry¡ng on a slmllar bus¡ness

wlthin a specif¡ed geographlc area where the partnership buslness has been transacted, so long ðs any other member of the
partnershlp, or ðny pe6on derlving tltle to the business or ils goodw¡ll from any such other member of the pêÊneßhip,

carr¡es on a ltke bustness thereln, (e) ¡n the case of a d¡ssolut¡on of a l¡m¡ted l¡ability company, any member mðy, upon or ¡n

antìc¡pauon of the termtnadon oF hts lnterest in the lim¡ted llabilify company, agree to refra¡n from cðrry¡ng on a similar

buslness w¡thin a spectfied geogGphic area where the limited llablllty company business has been transacted, so long as any

other member ol the limited liabllity company, or any peßon deriving tltle to the business or its goodwlll From any such other
member of the l¡mlted llablllty company¡ carrles on a like buslness therern. (F) Noth¡ng ln lh¡s sectlon shall serye to llm¡t the

creatlon qr appl¡cation of non-d¡sclosure agreements intended to prchlblt the sharing of certain lnlomat¡on, Includlng but noÈ

l¡m¡ted to, trade secrels, and proprietary or confìdent¡al lnfo.mat¡on. ".
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NON.COMPETITION AGREEMENTS AND RESEARCII
PRODUCTIVITY IN THE BIOTECHNOLOGY INDUSTRY

Joseph E. Coombs, Texas A&M University
Porcher Taylor, University of Richmond

ABSTRACT

This paper examines the impact of the stateleyel legal structure, namely the legal support for non-
competition agreernents, on research productivity, Specifically, we study how Califomia's unique lack of
non-competition agreemcnt laws influences product devclop when controlling for local munificence and
firm-level technological capability. 
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INTRODUCTION

For decades, econornists have recognized that firms in the same industry tend to cluster
geographically. This observation has lead to a stream of research called agglomeration economics. At the
core of agglomeration economics is the argument that firrns benefit by locating within a geographic center
of production. Transportation costs, proximity of raw materials, and access to a labor force with unique
skills are examples of benefits accruing to firms because of clustering and are factors thought to explain
the agglomeration of firms (Acs, FilzRoy & Smith, 1999). Krugman (l99la, b) and Marshall (1920)
suggested that three major factors foster the creation ofindustry clusters: a pooled market for specialized
labor, the development of specialized intermediate goods industries, and knowledge spillovers.
Knowledge spillovers are defined as the benefits of knowledge to individuals or firms not responsible for
the original creation of the knowledge (Aìmcida & Kogut, 1999). Knowledge consists of info¡mation and
know-how (Kogut & Zander,1992). Self-reinforcing èxpertise (Arthur, 1990) is a second model of
regional developrnent. In this conceptualization, geographic variance in technical progress is argued to
exist because regions with innovative activity develop specialized resources critical to the next phase of
innovation. Recently, Sh¡af and Sorenson (2003) provided evidence supporting the role ofsocial capital
as a creator of industry clusters. Lastly, Saxenian (1994) provided evidence that a cultu¡e of einployee
mobility supports cluster development. In each of these perspectives, knowledge spillovers play a

particularly important role as they create competitive advantages for the firms located in the region
through the relatively unimpeded flow of tacit knowledge. Findings that the level of relevant activity
occurling within the firm's geographic location complements its ongoing resealch (Zucker, Darby &
Brewer, 1998b), increases its ability to develop new products (Dccds, DeCarolis & Coombs, 1999), and
makes the frm more att¡active to investors (DeCarolis & Deeds, 1999) (all critical outcomes for
technology ventures) support the assertion that knowledge spillovers are especially important factors in
industry cluster development. This lite¡ature, while highly informative and helpful in explaining why
firms are located within a cluster, does little to explain geographically where clustering occurs or how the
place where clustering occurs influences firm performance. In this paper, Ìve provide one possible
explanation, legal infrastructure, for why firms cluster where they do and test th¡ee hypotheses relating
legal infrastructure to research perfonnance,

Recent research by Gilson (1999) has examined the role legal infrastructure might play in facilitating
the creation of a high technology agglomeration economy. Gilson positcd that knowledge is transfcrred
between firms by high employee movement, thus generating continuing iru:ovation. He hypothesized that
Silicon Valley's culturc was shaped by the undellying legal infrastructure and particularly the state law
barring enforcement of employee non-competition agreements in Califomia. A non-competition
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agreement is defined here as an employee's contractual plomise not to engage in l¡usiness sinilar to the
employer''s and not to work for an employer's competitor (Gabel & Mansfield, 2003) for a particular
period of time (usually one or two years) and within a specific geogaphic region (Gilson, 1999), Many
companies use employee non-competition agreements to manifest that management owns human capital.
This is especially true in high technology industries where much of a fìrm's conrpetitive advantage is in
the form of tacit knowledge that is developed over time through hands-on experience and interactions
with other rescarchers, customers, and suppliers (Gilson, 1999; Zucker, Darby & Armstrong, 1998a).
From the employer''s perspective, they have an obvious competitive intelest in protecting this tacit
knowledge and in keeping it from spilling over to competitors (Gilson, 1999). Califomia is the only state
i¡ the nation where these agreements are void on public policy grounds (Gabel & Mansñeld, 2003;
Gilson, 1999; Kovach, Pruett, Samuels & Duvall, 2004).

If Gilson is correct, then we might expect differences in the enforceability of employee non-
competition agreements to lead to differences in the '!'elative successes" of high teohnology-based
geographic economies. Wood (2000) tested this relationship by comparing the law regarding covenants
not to compete in fou¡ high technology centers: Silicon Valley, the Route 128 Corridor in Boston, Austin,
Texas, and Research Triangle Park in North Carolina. SigLìficantly, employee non-competition
agreements are not banned in Massachusetts, 'fexas or North Carolina, In Massachusetts, courts generally
favor enforcement of such agreements, Although the courts in Texas are reluctant to enforce these
covellallts, Texas 'technically" can enforcç them. Nolth Carolina's "counter-balancing" peculialities
create a favorable enforcement environrnent for these agreements. Wood used various economic and
financial data to objectively examine the relative recent successes or failures ofthe four regions, but did
not find correlation between high technology success in these clusters and the degree to which thesc four
states enforce employce covenants not to compete (2000). Despite significant legal infrastructure
differences between the regions, they all seemed to bc expcriencing exponential growth and success.

Non-Competition Covenants and Research Productivity

While much has been made of the importance of employee migration as a catalyst for entrepreneurial
activity (Almeida & Kogut, 1999; Audretsch & Lehmarur,2005; Saxenian, 1994) and knowledge transfer
(Almeida & Kogut, 1999; Rosenkopf & Almeida, 2003; Song, Almeida & rùy'u, 2003), relatively little
mcntion has been made of the tacit knowledge loss firms sustain when employees leave. According to the
resowce-based view of the firm (Barney, 1991; Conner, l99l; Wernerfelt, 1984), frrms differ in their
stocks of resourccs, tesource heterogeneily has a strong influence on performance differentials, and those
resources that are valuable and rare, such as tacit knowledge, are associated with superior performance
(Berman, Down & Hill, 2002). Resource based scholars suggest that socially complex tacit knowlcdge,
due to its inimitable and non-codifìable nature, is a source of competitive advantage that can sustained for
a period of time (Barney, 1991; Kogut & Zander,l993; Lippman & Rumelt, 1982; Reed & DeFillippi,
1990; Teece, 1982; Teece & Pisano, 1998). It is precisely because tacit knowledge cannot be sold through
a markct mechanism but instead resides in an individual or group, that it is the basis for sustained
competitive advantage.

While tacit knowledge may be viewed as a source of sustainable competitive advantage, how this
knowledge comes into being is unclear. Diericlo< and Cool (1989) suggest that resources are stocks of
assets that have accumulated over time. Berman and colleagues (2002) suggest then that tacit knowledge
accumulates over time and with experience. For firm, this suggests that it is advantageous to keep
employees as they ale a fìtm's primary source of tacit knowledge, In other words, if employees leave
frequently firms are disadvantaged in two ways. First, thc cmployee takes with them any the tacit
knowledge they have. Second, firms cannot immediately replace this tacit knowledge because it only
develops over time. Even if the firm hires an employee to replace the one lost, it will take some time to
develop the group level tacit knowledge that was lost when the employee left. In California, where non-
competition agreements are not enforced, employees may and do leave firms regularly, often to start new



finn of their own (Gilson, 1999). While tïis may positively influence start-up activity in Califomia, we
suggest that it is negatively related to firms' r'esearçh productivity. Thus:

HI: Beîng located in Caliþrnia ís negatively associated with research productìvity.

Moderating Role of l'irm Age

The effect ofstate-level legal shuchre on research productivity is particularly strong for younger and
smaller firms because these firms have not typically developed the qualities associated with legitimate
firms (Stuart,2000; Stuart et al., 1999). Empirically, researchers have shown that a firnr's early years of
existence are the most tenuous in terms of survival (Henderson, 1999) due to the liabilityof newness,
(Bruderl & Schussler, 1990; Freeman, Carroll & Hannan, 1983; Singh, Tucker & House, 198Q. Young
firms are more likely to fail because they must divert scarce resources away from operations to athact and
train employees, develop routines and develop credible relationships. Further, these firms are more likely
to be concemed with resolving important strategic issues such as determining which opportunities to
pursue, selecting a competitive strategy, choosing methods of strategy implementation, and establishing
shategic control mechanisms (Stinchcombe, 1965) for the f,rrst time. At the same time, managers in newer
organizations are less likely to engage in formal strategic planning or thorough environmental scanning.
As a result, they may have less knowledge of external environmental factors, when compared with
executives of older organizations. This is largely due to a lack of managerial and analytical resourcçs
available to younger firms (Boeker & Goodstein, 1993). It is noteworthy when young hrms are able to
maintain operations while also building internal resource and forming credible exchange relationships.
Due to the lack of routines and strategic plaruring as well as the limited time the firm has had to develop
tacit knowledge, we suggest that younger firms are more likely to be negatively impacted by the legal
stn¡cture in California relative to non-competition agreements than are more established firms. Thus, we
hypothesize that the relationship between legal structure and research productivity is influenced by firm
age.

H2: Firm age moderates the relationship between being lctcated ín California und research
productivity such lhat the relationship is more negative þr youngerfrms.

Moderating Role of Firm SÍze

Similar to younger firms, smaller firrns have also been shown to operate at a relative disadvantage
(Aldrich & Auster, 1986). Comparatively little is known about the qualily and future performance of
small ltrms (Stuart, 2000). Extemal actors such as customers, suppliers, employees, investors, and
research partners tend to prefer interacting with larger established fìrms because the reliabilily and ability
of larger firms is well known (Hannan & Freeman, 1984; Stinchcombe, 1965; Stuart,2000), As with
young firms, it is noteworthy when small firms are able to maintain operations while also building
internal resource and forming credible exchange relationships. Srnall firms, therefore, typically lack these
capabilities and may have limited resources with which to develop tacit knowledge. We therefore
hypothesize that the relationship between legal structure and research productivily is influenced by firm
size.

H3: Fírm age tnoderales the relationship between being located in Caldornia and research
prodtrctivity such thal the relationship ís more negative for smøller firms.

Sample

METHOD



Because they (1) may suffer from the liabilities of newness and smallness, (2) have diffrculty
establishing their legitimacy, and (3) must manage relationships with needed external resources to reduce
their uncefainty, we chose to study biotechnology flrrms to test the hypothesized relationships. In slightly
different words, we believe that the biotechnology industry provides an appropriate milieu for the study of
the relationships arnong state-level legal structure and research productiviry. The primary reason for this
is that firms in this industry are relatively young with minimal resources required to support costly and
highly unccrtain product development efforts.

Our target sample was the population of human therapeutic biotechnology firms that went public
between 1982 a¡d I 999. Each fi¡m that went public prior to 1996 was identified :using Bíoscøn Each frrm
was contacted and a prospectus describing its initial public offering (IPO) of stock was requested.
Prospectuses for those ltr-r tttat went publiõ after 1995 were identifiedìsing 
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were collccted from Edgar, the Securities and Exchange Commission's publicly available database, One
hundred and eighty seven prospectuses were collected. Due to missing data or the inclusion of warrants in
a parent firm, twenty firms were excluded from the data set, yielding a final data set of 167 hrms.

We collected data fronr each firm's prospectus for its initial public offering of stock and from Ernst &
Young's arutual leports on the biotechnolory industry. To test for potential biases in the sample collected
prior to 1996, we compared the average total assets and total liabilities as reported by Bunill and Lee
(1993) for the population of public biotechnology hrms. The firms in our sample that went public prior to
1996 had an average of $11,708,000 in total assets and $3,569,000 in total liabilities. Burrill and Lee
(l 993) reported the average total assets and total liabilities for all 225 public biotechnology firms in 1992
as $11,377,000 and $3,313,000 respectively. Based on this comparison of total assets and total liabilities,
the sample of firms included in this study that went public prior to 1995 is not significantly different from
the population of publicly traded biotechnology companies prior to 1995. In addition, by selecting fìrms
frorn a single industry, we controlled for potential industry effects (Dess, keland & Hitt, 1990).

Dependent Variable

Research productivity is a count variable representing a limited range of positive integer variables
including multiple zero values, and is not normally distributed. Ordinary least squares regression
techniques are inappropriate for this type of data. Poisson and negative binomial regression handle this
t¡Ae of data well. The presence of overdispersion in this type of data supports the use of negative
binomial regression while the lack of overdispersion favors poisson regression (Hausman, Hall, &
Griliches, 1984; Welboume & Trevor,2000). Comparing the likelihood ratios of the two models at one
degree of freedom indicates that thc poisson model is appropriate for our data (Cameron & Trevedi, 1986;
Welboume & Trevor, 2000). The prospectus of each firm lists those products in clinical trials and those
that have been approved for sale. The measure we used included products in pre-clinical trials, those in
formal FDA clinical trials, and those approved for sale. This rneasure is thus the most comprehensive
measure of research productivity as applied to products available. Multiple applications of the same
product were not included.

Indepcndent Variable

The statelevel legal structure exarnined in this study is the legal support for employee non-
competition agreements. As a matter of law, Caliþrnia is the only state in the United States that does not
recognize the legalify of employee non-competition agreements. The remaining 49 states vary with the
degree to which courts support these agreements, however, in general these remaining state courts do
recognize [hese agreements as legal (Gilson, 1999). Our independent variable then is a dichotomous
variable where I is coded as the firm is headquarlered in Califomia and 0 if the finn is headquarfered
elsewhere.

Control Variables



We considered including a number of control variables. Based on the literature, we chose to control for
firm size and age, sciendfic competency, alliance activity, firm location, fìrm location squared, and
research connectedness. Firm age is defined as the age of the fìr'rn in years flom founding to the firm's
IPO. Age seryes as a proxy for unccrtainty bccausc younger firms have had limited time to develop tacit
knowledge (Stuart, Hoang & Hybels, 1999). Following Deeds, Mang and Frandsen (2004), the number of
employees is used to control for the effect of firm size on research productivity. Palents are considered
indicators ofimportant technology positions and innovative activity and can also be considered as inputs
in the new product developmefi process (Mansfield, 1977; Pakes, 1985). From the offering firm's
prospectus, a count of the patents both granted directly to the firm and patents in which the firm is the
sole licensee is taken. A raw count of patents provides a reasonable alternative to a quality adjusted
nìeasure of patents by citations since pliol lesearch has shown that a firm's raw patent count is highly
correlated with the quality of its patents (Stuart, 2000), Moreover, in the biotechnology industry, patent
counts as a proxy for innovativeness may actually be prefened over patent citation lneasures since
citations occur over time and thus, are biased towards older patents. Finn R&D represents both
knowledge that is available only to thc organization that produced it and knowledge accrued from
spillovers from R&D expenditures other frms in the same or related industries have made (Acs &
Audretsch, 1989; Jaffe, 1986; Ziegler, 1985). R&D intensity is measured as R&D expenditures during the
year pdor to each fìr'm's IPO as a percentage of total firm expenditures (Deeds etal., 1997). Traditionally,
R&D intensily is measured as R&D expenditures as a percentage of sales (Hansen & Hill, l99l),
However, given the early stage of development of the firms in this industry, and thcir lack of revenues,
total expenditures are used in place ofsales. Data were collected from firm prospectuses, Recent research
has investigated the role ol alliances in knowledge transfer (Inkpen, 2001; Mowery, Oxley & Silverman,
1996; Powell, Koput & Smith-Doen,1996) a¡d has noted that alliances may be appropriate conduits for
the transfer and development of knowledge (Hagedoom & Narula, 1996) especially when firms are
geographically proximate (Rosenkopf & AJmeida, 2003). rWe control for this potential source of
knowledge hansfer by including ths total numbcr of alliances each firm has been involved in from
founding to IPO as listed in the prospectus,

AJìrnt'location factor was developed based on prior research (DeCarolis & Deeds, 1999; Zucker et al.,
1998b) to capfure a number of location measures important to biotechnology firms' reseaLch productivity.
The factor included thc following variables: Department Rank, Mcdical Schools, Venture Capital, and
Biotech Firms. Department rank is coded as the number of universities with top qualify biotech-relevant
deparlments in each firm's SMA during the year the film went public. The data fol this variable come
from two National Research Council surveys (completed in 1982 and 1993) of doctorate granting science
departments. The sample was split into those firms going public up to and including 1988 and those firms
going public after 1988. Thus, we used the survey results that were reported closest to the year of each
firm's lPO. 'We also analyzed the data using only the 1982 survey and then analyzed the data using only
the 1993 survey. The department tank variable's results were not significantly altered using either data
source. This valiable is coded as the number of universities within each firnr's SMA that is rated at 4.0 or
higher in at least one biotech-relevant deparünent in a given year. Medical schools is coded as the number
of top ten medical schools in each finn's SMA, Data were collected from annual issues of the Gourman
Report. Venture capital is coded as the nunrber of venture capital firms in each biotechnology firm's
SMÂ having a stated industry preference in biotechnology as reported in annual issues of Pratt's Guide to
Venture Capital. The biotech firm variable equals the percentage of the total industry's biotechnology
firms located in each biotechnology film's SMA. This data was collected frorn Elnst & Young's annual
reports on the biotechnology industry.

The connectedness nreasure was adopted fronl Cockburn and Hcnderson's (1998) work. Publication
information was collected for each firm for the period from finn incorporation to the IPO date. Publications
inclucled those indexed in the Institute for Scientific Infolmation's Science Citation Index. Consistent with
Cockbum and Henderson (1998), authols' mailing addlesses were used to identi! institutions involved in
collaborations, Multiple addresses from the same institution were collapsed into one instance of



collaboration. For example, a record with three authors and two Harvard University add¡esses was classified
as one instance ofuniversiry collaboration, The connectedness measure was developed by first classifying
each publication's addlesses into one of the following classes: self, university, NIH, public, private,
nonprofit, hospital, and unclassified. Self refers to papers where only addresses of the focal firm (or its
divisìons and subsidiaries) are listed. University includes university and medical school addresses. NIH
includes any NIH or affiliated (e.g., National Institute on Aging) addresses. Public addresses include
those associated with National Laboratories, Depafments of Public Health, and other govemment
departments. The hospital category includes hospitals, clinics, and community health centers. Nonprofit
addresses are those associated with resea¡ch centers and institutes, foundations, and other non-proftt but
not government aflìliated offioes. The private category includes for-profit private organizations such as

pharmaceutical and biotechnology fìrms. Unclassihed includes any organization we were unable to
classif,. This data set include.d two unclassified addresses, each of which was an individual's pt'ivate
address. For the purposes of this study, each classification was divided into its local (at the SMA level),
domestic nonJocal, and international componcnts. Thus, thc meæwes used in this ¡esearch represent firm
connectedness at the local, domestic, and intemational levels.

RESULTS

'lhe average finn in our sample had 3.28 products, was 6.18 years old, and had 87.70 employees. Our
Itrms we¡e located in SMAs with an average location factor score of 0,00. For cornparison, firms in our
sample located in San Francisco, Boston, Atlanta, and Philadelphia had average location factor scores of
8,24,4.68, -3.83, and -1 .44, respectively, The average location squared score was 13.11. The average
firm in our sample had 6,70 patents, spent 66% of their expenditures on R&D activities, and had been
involved in 5.34 allianccs. Firms in the sample had an average of 4.l4local conncctions.

Table I presents the results of the poisson regression analyses with research productivity as the
dependant variable. Three different models \ryere run. Model I presents the base case controlling for firm
age, firm size, patents, R&D intensity, total alliances, firm location, location squared, and local
connectedness. Thc results indicate that firm size is negatively associated with research productivity (p..01).
The results also show that patents held by the hrm (p<.01), location (p<.05), and local connectedness

fu<,001) were all positively associated with research productivity. l¡cation squared was negative and
sigrrificant (lr<.001). The second model incorporates the statelevel legal structure variable (Califomia). As
predicted in h¡,pothesis l, California was negatively and significantly þ<.001) associated with research
productivify, Thus, hypothesis one was supported, Hypotheses 2 and 3 were tested in Model 3 by
inhoducing the interactions between California and firm age as well as California and firm size. The
interaction of California and hrm age, although in the predicted direction, was not sigrrificant and thus failed
to support hlpothesis 2. Lastly, the interaction between Califomia and firm size was examined, The
interaction is negative and significant (p<.05) and therefore provides support for hypothesis 3. The main
effects for California rsmained negative and significant (p<.001) when the interaction terms were added to
the regression equation. Our results are consistent with prior findings of a nonlinear relationship between
the amount of activity in a local area and a firm's research productivity. In reviewing the tesults, we find
shong support for both Hypotheses I and 3, but no support for Hypotheses 2. This indicates that state-level
legal struclure has a significant impact on firmlevel research productivity by providing firms outside of
Califomia a means to protect the tacit knowledge held by their employees. Our results also indicate that
firms in clusters and finns conncctcd to their local scientific cornmunity through article co-authorship are
signifi cantly more research productive.

DISCUSSION

Schurnpeter (1942) observed the importance ofunderstanding conditions that create opporhrnities for,
support, or impede entrepreneurial activity. For economies, understanding these conditions is an important
policy issue while for individual firms, having this understanding is critical to efforts to achieve competitive



success. Our results shed light on these important issues by contributing to the burgeoning stream of
rescarch on firm-level research productivity,

Building on prior legal research (Gabel & Mansfield, 2003; Gilson, 1999; Kovach et al,, 2004; Wood,
2000), we argued that statelevel legal structure relating to employee non-competition agreements would
impact firmlevel resea¡ch productivity by either allowing employees to leave fr¡ms with no restrictions on
their post-employment activities or by resticting employee actions during a period of time and/or within a

gcographic region. Our results suggest that the legal structure in Califomia that places no restrictions on
post-employment activities hindcrs film's rcscarch and development activities. We believe this occurs
because firms cannot protect the tacit knowledge held by ønployees. We also considered the issues of
whether legal structure was lnore importanl to younger and smaller firms. Our results here suggest that
smaller firms are particularly affected by the legal structure in Califomia. The results clearly higþlight the
importance of legal structure when firms are particularly reliant upon competitive advantages based upon
tacit knowledgc. We also provided support for prior research that has shown a nonlinear relationshþ
between firm location munificence and firm perfonnance. Firm location is positively associated with
research productivity up to a point, At that point, the increased competition for resources negatively impacts
a firm's research and ploduct development effofts. We also support plior research by Zucker and Darby
(1998a) and Cockburn and Henderson (1998) that suggests the importance of being connected to local
knowledge sources rather than simply waiting for knowledge to spill over from other firms.

While highlighting the influence statelevel legal structure has on resealch pr-oductivity, this study's
resulb are limited by a_ ile there are methodological advantages to
studlng a single indus be viewed conservatively. We also use a
limited number of variables in our location consbr¡ct. Other va¡iables such as biotechnology employment
would bc welcome additions to the measure. Finding this data at the SMA level, however, has proved
difficult. Lastly, there are certainly other ways to keep employees frorn leaving and taking their tacit
knowledge with them including compensation slruchre and job desigr. Ideally, these could be controlled
for but, again, data availability is problematic,

Finally, we would like to add some suggestions fo¡ future research. In this paper we do not control
for other state-level legal issues that may have a beæing on anployee migration. Our focus here is on
research productivify. Future research may be directed at relating legal structure to other performance
measure such as survival, time to IPO, and patent developrnent. For enûepreneurs, this research suggests
that statelevel legal issues should be considered when deciding where to locate their finns if knowledge
protection is central to competitive advantage.

CONTACT: Joseph E. Coombs; Mays Business School, Texas A&M Univcrsity, College Station, TX
7 7 843 -4221 ; (T): 804-28 7-663 I ; (F): 804-28 9-8 878 ; jcoombs@tamu.edu.
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Tabls 1

Poisson Regression Results for Research Productivity

tp<.t0,'p<,05, p<,01, p<,001

Variables Model l Model2 Model3
Firm Aee -0.013 4.018 -0.017
Firm Size -0.003 -0.003 -0.002'
Patents 0.007-' 0.007'- 0.006--
R&D Intensitv -0.107 -0.126 -0.12'l
Total Alliances -0.014 -0.016r -0.0151

Location 0.029 0.033 0.030-
Location Souared -0.024' -0.014. -0.014
Local Connectedness 0.021 0.02r 0.022
Califomia -0.774" -0.216-'
California x Ase -0.007
California x Size ,0.002

Pearson Ch-Square 755.73 669.83 653.19
Los Likelihood 138.96 158,87 t61.64
N t67 161 159


