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2002–2016 to show that this paradox is indeed not a 
universal phenomenon. Small family firms overcome 
their lower willingness when collaborating with cus-
tomers within regional proximity and, based on their 
unique characteristics and superior ability to govern 
these collaborations, they are able to generate an inno-
vation premium compared to small non-family firms.

Plain English Summary  Open innovation con-
stitutes a central strategy for small firms in general 
and for family firms. However, not all small firms are 
equally able to govern these collaborations. There are 
significant differences in the ways small family- and 
non-family firms innovate and collaborate with exter-
nal partners, as well as the reasons why they do so. 
Our research demonstrated that the extent to which 
collaboration with external partners can be man-
aged may relate to specific firm characteristics. We 
also showed that family firms’ unique characteristics 
influence partner selection and the ability to govern 
collaborations with external partners, and thus make 
small family firms more likely to achieve an innova-
tion output premium when collaborating with cus-
tomers and within regional proximity.
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JEL Classification  M14 · D8 · L14 · L21

Abstract  Family firms’ collaborative innovation is 
characterized by the so-called ability-willingness para-
dox i.e. they are less willing to engage in collaborations 
despite being more able to manage them for innovation 
purposes. In this paper, we introduce collaboration 
partner type and spatial proximity as two important 
boundary conditions of this paradox. We examine the 
differences in collaboration for innovation across dif-
ferent spatial proximities and partner types for small 
family and non-family firms. We use a large sample of 
6272 small firms in the United Kingdom (UK) during 
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1  Introduction

Innovation is a key priority of many companies, as 
it contributes to their longevity (Schumpeter, 1934). 
While family firms are no exception, and innovation 
directly contributes to their economic performance 
(Kellermanns et al., 2012), family-firm innovation has 
been characterized by the ‘ability-willingness para-
dox’ (Chrisman et  al., 2015). This states that while 
family firms are more capable of managing innova-
tion (Block, 2012; Czarnitzki & Kraft, 2009) than 
non-family firms (Huybrechts et  al., 2013), they are 
less willing to do so (Chrisman et al., 2015; De Mas-
sis et al., 2015a; Feranita et al., 2017).

This ‘family innovation dilemma’ (Duran et  al., 
2016) also exists in the context of open innovation 
activities i.e. when family firms collaborate with 
external sources for innovative purposes. Prior stud-
ies have shown that while family firms are generally 
less willing to collaborate with external partners 
(Cassia et al., 2012; Nieto, Santamaria & Pittino & 
Visintin, 2011), at the same time they are better able 
to govern these collaborations than their non-fam-
ily counterparts (e.g. Broekaert et  al., 2016; Miller 
et  al., 2009). The nature of the ‘family innovation 
dilemma’ remains puzzling in the family business 
and innovation literature (De Massis et  al., 2015b), 
as family-firm innovation strategies may conflict 
with other family priorities such as long-term orien-
tation and the need to preserve the past. This will 
lead to more risk-averse behaviour (De Massis et al., 
2016), particularly for family CEOs (Huybrechts 
et al., 2013).

Overcoming this ability-willingness paradox in the 
context of open innovation is of even more impor-
tance for small family firms than large family firms, 
as they need to tackle internal resource constraints 
(De Massis et  al., 2015a, b, 2018). Small family 
firms also need to expand their internal knowledge 
base and capabilities by combining in-house and 
external knowledge (Audretsch & Belitski, 2020a) in 
order to manage the increasingly complex business 
environment (Seidl & Werle, 2018). The theoretical 
explanation for open innovation with different part-
ners is largely drawn from the resource-based view 
of the firm and organizational learning theory (Hitt 
et al., 2000). However, the nature of partner selection 
within family firm innovation strategies, as well as the 
combination of resources available for innovation, has 

remained understudied. Once the motivational gap 
for family firms to engage in open innovation with 
partners is overcome, family firms’ unique character-
istics and values (De Massis et al., 2016) will facili-
tate the joint efforts among the collaboration part-
ners to act and implement, for example, international 
joint ventures (DeBellis et al., 2021; Van Gils et al., 
2019). Researchers have therefore called for further 
study of ways family firms can use open innovation 
approaches to boost their innovation performance 
(Calabrò et  al., 2019; Feranita et  al., 2017; Keller-
manns & Hoy, 2016), for small size family firms in 
particular (Cucculelli & Storai, 2015). Calls for fur-
ther research include extending the debate about the 
benefits for family firms to engage in knowledge col-
laboration with partners by applying geographical 
and firm-size lenses (Stough et al., 2015), and across 
three types of effects: family effect (whether the firm 
is family owned); spatial effect (whether the firm is 
co-located in the proximity to other innovators and 
partners); and firm size effect.

Whilst the innovation process in family firms has 
been examined previously (Classen et al., 2012; Czar-
nitzki & Kraft, 2009), there is a need for more lon-
gitudinal and context-related studies that shed light 
on how small family firms can overcome the ability-
willingness paradox to enhance their performance 
and identify the boundary conditions moderating 
this relationship. This study research gap deserves 
special attention for two main reasons. First, small 
family firms are particularly exposed to the paradox, 
because they are subject to the comparably higher 
involvement of their owner family (Chrisman et  al., 
2012; Miller et al., 2001). This higher involvement is 
associated with an unusual ability to behave idiosyn-
cratically (Miller et al., 2001), which decreases their 
willingness to engage in external collaborations even 
though they have an ability to do so.

Secondly, small firms make up the vast majority 
of family businesses in the world and are a crucial 
engine of the economy (Chrisman et  al., 2012). We 
therefore investigate the following research question: 
Under which circumstances can small family firms 
use their unique characteristics to achieve an innova-
tion output premium from open innovation compared 
to small non-family firms?

Building on the open innovation literature for 
small firms (e.g. Audretsch et al., 2013; Spriggs et al., 
2013; Street & Cameron, 2007), we advanced the 

1410



Overcoming the ability-willingness paradox in small family firms’ collaborations  

1 3
Vol.: (0123456789)

argument that knowledge collaboration is positively 
associated with both business success and innovation 
in small family firms.

We argue that small family firms, just like other 
small firms, will focus their collaboration activities on 
customers and within their regional communities in 
order to increase their innovation output (Freel, 2003; 
Freel & Harrison, 2006). However, the ability-will-
ingness paradox present in small family firms (Chris-
man et al., 2015) presents the opportunity to increase 
the propensity of small family firms to collaborate 
with partners on innovation as well as increase the 
returns from such collaboration (Stough et al., 2015). 
By choosing this type of collaboration partner, small 
family firms aim to overcome their lower willingness 
to engage in open innovation, since the main driver of 
this lower willingness in such firms is the fear of los-
ing control (Pittino & Visintin, 2011).

Furthermore, we propose that characteristics and 
values that small family firms possess differ from 
those of small non-family firms in ways that enable 
them to govern the collaboration with customers in 
their regional proximity. This therefore allows them 
to facilitate the joint commitment, implementation 
and trustworthiness of collaboration, enhancing inno-
vation outputs (DeBellis et  al., 2021; Intihar & Pol-
lack, 2012).

Based on these arguments, we propose that part-
ner type and regional proximity constitute important 
contextual factors that set the boundary conditions 
(Busse et al., 2017) of the generalizability of the abil-
ity-willingness in previous research.

We investigate these hypotheses using a large sam-
ple of 6272 small firms in the UK during 2002–2016 
based on the Business Structure Database (BSD) and 
the UK Innovation survey (UKIS).

Our paper makes three contributions. First, we 
enhance the literature on family firm innovation 
by developing two important boundary conditions 
for the ability-willingness paradox for small family 
firms (Chrisman et  al., 2015; Ingram et  al., 2016). 
More precisely, we argue that the ability-willingness 
paradox is not a universal phenomenon; instead, the 
differences in the willingness to collaborate and the 
ability to govern and generate value from collabora-
tion depends on the partner type and spatial proxim-
ity. Second, we contribute to the literature on open 
innovation in family firms by shifting the focus from 
family firm characteristics and their influence on 

collaborative innovation to their collaboration part-
ners’ characteristics i.e. collaboration partner hetero-
geneity (Classen et al., 2012).

Third, we contribute to the literature on small busi-
nesses. Our research focuses on small firms rather 
than SMEs (Fang et  al., 2016), allowing us to high-
light the specific innovation behaviour of this glob-
ally dominant category of businesses. We were able 
to make empirical comparisons, employing a large 
database and comparable groups of family and non-
family firms. This type of comparison is so far lack-
ing (Miller et  al., 2008; Miller & Le Breton-Miller, 
2020)..

2 � Theoretical background

2.1 � Open Innovation in small family firms: the 
ability‑willingness paradox

A lot of research has been done on innovation in com-
panies of different sizes and governance structures 
(Rogers, 2004; De Massis et  al., 2013; De Massis 
et al., 2015a, b, 2018; Audretsch et al., 2021). How-
ever, this research highlights the often-one-sided 
perspective of family firms, which behave cautiously 
and do not bring radical innovations to market (Rondi 
et al., 2019).

Small family firms maintain strong relationships 
in their open innovation models, especially with their 
customers (Cooper et al., 2005). One example in this 
regard is Grand Frame, a small frame shop in the 
Chicago area. By providing a standard service, they 
specialized in adapting to the changing needs of their 
customers by, for example, increasing the quality of 
their products. They also never turned down a job, 
irrespective of complexity (Intihar & Pollack, 2012). 
This likewise exemplifies the greater stewardship 
over these customer relationships that small family 
firms show compared to their non-family counter-
parts (Miller et al., 2008). Small family business own-
ers typically play a more active role in the business 
than their non-family counterparts (Intihar & Pollack, 
2012). While non-family firms are often primarily 
driven by a set of short-term financial motives, fam-
ily firms are characterized by a long-term orientation 
and also follow non-economic goals (Chrisman et al., 
2012).
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As family firms attempt to manage their innovation 
process, family governance leads them to an apparent 
paradox—the ability (discretion to act) and the will-
ingness (disposition to act) as drivers of family firms’ 
innovation (Chrisman et  al., 2015). ‘Ability’ here 
refers to ‘the family owners’ discretion to direct, allo-
cate, add to, or dispose of a firm’s resources’ (Chris-
man et  al., 2015; p. 311). Meanwhile, ‘willingness’ 
is ‘the disposition of the family owners to engage in 
idiosyncratic behaviour based on the goals, intentions 
and motivations that drive the owners to influence the 
firm’s behaviour in directions diverging from those 
of non-family firms or the institutional norms among 
family firms’ (Chrisman et al., 2015; p. 311).

Recent scholarly research has shown that the abil-
ity-willingness paradox of family firms also exists in 
the context of open innovation activities i.e. collabo-
rations with external partners (DeBellis et al., 2021) 
In collaboration settings, this paradox translates into 
family firms being less willing to engage in collabora-
tions than non-family firms, but possessing a higher 
ability to govern them. The lower willingness to col-
laborate is based on family firms’ strong concerns 
about the potential for loss of control when collabo-
rating, and highlights the importance of protecting 
their socioemotional wealth (SEW) (Gómez-Mejía 
et al., 2007). Open innovation thus brings significant 
challenges, and forces family firm managers to step 
out of their ‘comfort zone’ (Brinkerink & Bammens, 
2018). Because external collaboration threatens the 
SEW of family firms (Cassia et al., 2012; Nieto et al., 
2015; Pittino & Visintin, 2011), existing evidence 
indicates that family firms would avoid open inno-
vation, thus resulting in the aforementioned lower 
willingness to engage in collaborative activities with 
external partners (Chrisman & Patel, 2012).

The ability of family firms to govern open innova-
tion collaborations better than non-family businesses 
is rooted in their unique characteristics, such as their 
long-term orientation (Chua et  al., 1999; Lumpkin 
et  al., 2010) and their non-financial goals that lead 
them to invest in, build up and maintain social capi-
tal in terms of strong networks beyond the level of 
non-family firms (Matzler et  al., 2015; Röd, 2016). 
Moreover, their generational outlook (Fang et  al., 
2016) results in additional reputational resources 
(Naldi et  al., 2008) and customer loyalty (De Mas-
sis et al., 2018; Miller et al., 2008), and is accompa-
nied by the provision of patient capital (Miller et al., 

2016; Sirmon & Hitt, 2003). These features enable 
the emergence of long-term trust relationships with 
collaboration partners and a high level of trustworthi-
ness (Intihar & Pollack, 2012). This facilitates a more 
intense and open knowledge exchange in turn (Mzid 
et al., 2019; Zahra, 2005).

This paradox is especially prevalent in small fam-
ily firms, because small family firms are subject 
to the stronger and more direct involvement of the 
owner family (Chrisman et  al., 2012; Intihar & Pol-
lack, 2012; Werner et  al., 2018) compared to their 
non-family counterparts. This leads to (i) a stronger 
desire to keep control within the family business and 
to protect their SEW (Becerra et al., 2020); and (ii) to 
a higher discretion to act and behave idiosyncratically 
(Miller et al., 2001, 2008).

2.1.1 � The willingness of small family firms to engage 
in open innovation

The main reason for the ability-willingness paradox 
is that small family firms do take longer to decide 
whether a particular innovation will be relevant or not 
in a long-term perspective and whether the collabora-
tion is needed (willingness). When judging the appli-
cability of certain collaboration partners, small fam-
ily firms consider the impact of innovation on their 
reputation, and the possible effects of departure from 
family firm traditions (De Massis et al., 2016; Miller 
et al., 2015).

There are a number of strategies which small fam-
ily firms could use to overcome the ability-willing-
ness paradox. First, the small size and the specificity 
of their management structure push family firms to 
build their competitive advantage by achieving good 
customer service, delivering a quality product and 
conveying a particular image for their firms (Cooper 
et  al., 2005). Small family firms achieve and retain 
their competitive advantage by emphasizing long-
term trust-based relationships with their customers 
and local community, which may also enable access 
to local human and financial resources (Freel, 2003).

Second, the danger of losing control and SEW 
is reduced when collaborations are pursued within 
regional proximity as this allows for face-to-face 
interactions with collaboration partners (Boschma & 
Frenken, 2009) and entails less market uncertainty 
(Zellweger et al., 2013). In line with prior empirical 
evidence, we therefore argue that their use of these 
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two strategies means small family firms have stronger 
incentives and are less afraid to overcome their size-
induced resource constraints than their small non-
family counterparts. Consequently, the willingness of 
small family firms to engage with external partners 
may increase. This indicates that the lower willing-
ness of small family firms to engage in open innova-
tion is not universal but is conditioned by the partner 
type and the firm’s location.

2.2 � Small (family) firms’ innovation collaboration 
with customers

2.2.1 � Small firms’ customer collaboration 
and innovation output

Small firms face significant resource constraints and 
are thus limited in their innovative capabilities (Spi-
thoven et  al., 2013). Collaboration with external 
partners for innovative purposes has thus become 
an increasingly important way to tackle these inter-
nal resource constraints, especially for small firms 
(Colombo et al., 2012; Freel & Harrison, 2006; Street 
& Cameron, 2007). More specifically, Rogers (2004) 
argues that small firms rely more heavily on exter-
nal knowledge networks than larger firms because 
they have less cash flows to fund innovation, their 
fixed costs of innovation are spread over a smaller 
sales base and their access to knowledge and human 
capital skills is more limited (Freel, 2003). Collabo-
ration activities, however, are also associated with 
coordination and transaction costs (Classen et  al., 
2012; Cooper et  al., 2005). Small firms are there-
fore limited in the number of network partners they 
can engage with, and have been shown to focus their 
collaboration activities on customers (Cooper et  al., 
2005; Freel & Harrison, 2003; Sorenson et al., 2008; 
Spriggs et al., 2013) for four major reasons.

Firstly, small firms usually cannot compete on the 
basis of scale economies, and thus predominantly 
pursue a niche market strategy from which they can 
obtain customer loyalty by emphasizing reliability 
and quality (Tagiuri & Davis, 1992). Collaborat-
ing with their customers within this niche enables 
them to complement their internal knowledge and 
R&D activities with their customers’ external tech-
nical expertise and market knowledge to build up a 
remarkable level of expertise and efficiency in their 
niche (Freel, 2003). Secondly, involving their users 

in the innovation process shortens the time needed 
to experiment with and commercialize new products 
(Arias, 1995). This in turn will allow them to deter-
mine the optimal price-performance combination 
(Freel, 2003), to generate a competitive advantage 
in terms of customer service (Miller & Le Breton-
Miller, 2005) and to provide cutting-edge technol-
ogy (Muzyka et al., 1997). Thirdly, involving the user 
in the innovation process also reduces the need for 
learning (Freel, 2003), as interactions with customers 
improve the firms’ understanding of their needs and 
help to avoid wasting time on making costly changes 
later in the product development process (Koufteros 
et  al., 2005). Lastly, as a consequence of providing 
innovative services or joint innovation activities with 
customers, small firms can pursue a more focused 
marketing approach (Miller et al., 2008), generate an 
enhanced brand image as market specialists (Cooper 
et  al., 2005; Intihar & Pollack, 2012) and enhance 
industry and public confidence in the value of their 
products and services. They will then be able to 
attract customers and other partners (Stuart, 2000) for 
further knowledge exchange and innovation activities.

We therefore hypothesize:

H1: Collaboration with customers is positively 
associated with innovation output in small firms.

2.2.2 � Small family firms’ superior ability to govern 
customer collaborations

According to the ability-willingness paradox, small 
family firms differ from small non-family firms in 
their ability to govern and deal with the complexities 
of these collaborations and their relationships (Chris-
man et  al., 2015). More precisely, a recent body of 
research (e.g. DeBellis et  al., 2021) emphasizes that 
family firms have unique characteristics that may 
make them better than non-family firms in overcom-
ing the major challenge in collaborations to access 
their partners’ knowledge, especially tacit knowl-
edge, by engaging in intense and trustful interactions 
with the collaboration partners (Miller et  al., 2008). 
According to this research stream, small family firms 
use their higher discretion to act in order to build 
up superior social capital, a strong reputation and a 
strong community embeddedness (Baù et  al., 2019; 
Miller et  al., 2008). As a consequence, small family 
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firms are perceived as more trustworthy by their cus-
tomers than non-family firms (Beck & Prügl, 2018; 
Carrigan & Buckley, 2008; Intihar & Pollack, 2012). 
This higher level of trust increases the ability of small 
family firms to govern the complexities of the knowl-
edge collaboration, which will thus ease the neces-
sary knowledge transfer and will increase innovation 
premium.

Family firms’ long-term orientation (Chua et  al., 
1999; Lumpkin et  al., 2010) will lead small family 
firms to invest heavily in building and maintaining 
social capital with network partners such as their cus-
tomers, and to show a stronger commitment towards 
them than small non-family firms (Miller et al., 2008). 
This materializes in the form of, for example, paying 
more attention to frequent interactions with custom-
ers. It can also include being ‘on the floor’ with cus-
tomers to gain firsthand experience and ‘on-the-spot’ 
feedback about the customers’ needs and the business 
environment (Intihar & Pollack, 2012) while building 
informal personal relationships, reciprocity and soli-
darity (Miller et al., 2001). As a consequence of this 
stewardship and high-quality customized products, 
small family firms will build up superior customer 
loyalty (Le Breton & Miller, 2006) as well as social 
capital. This will grant them access to a more intense 
reciprocal exchange of knowledge within innovation 
collaborations (Miller et al., 2008).

Reputation constitutes the second unique char-
acteristic of small family firms that enables them to 
better govern innovation collaborations. Miller et  al. 
(2009) argue that family firms see the business not 
simply as a way of making money, but as an exten-
sion of the family. This materializes in the way they 
offer products and services bearing the family name 
(Cooper et  al., 2005). Maintaining strong long-term 
relationships with their customers and introduc-
ing new customized and client-oriented services (Le 
Breton & Miller, 2006) serve as additional means to 
preserve respect for the family name and reputation 
(Cooper et al., 2005; Miller et al., 2001) and protect 
their identity (Zellweger et al., 2013). This reputation 
increases customers’ perception of the small family 
firms’ trustworthiness, and will likewise increase the 
collaborating customer’s willingness to share knowl-
edge (Intihar & Pollack, 2012).

Accordingly, recent studies show that identity and 
reputation concerns in small family firms lead them 
to pursue non-financial goals that satisfy the needs of 

non-family stakeholders (Zellweger et al., 2013) and 
are considered to be major drivers of collaboration for 
small family firms that leverage collaborative innova-
tion (Magistretti et al., 2019, 2020).

Lastly, small family firms are highly embedded 
in their local communities (De Massis et  al., 2018). 
Given their local roots, existing linkages within the 
community were often formed over several gen-
erations (Bird & Wennberg, 2014). The set of local 
network partners is rather diverse, as family firms 
develop strong relationships with customers and sup-
pliers, as well as schools, local government, banks, 
research centers and other institutions (De Massis 
et al., 2018). Examples of this community embedded-
ness and engagement at the local level include spon-
soring events and various organizations, a high appre-
ciation of family time and the provision of jobs for 
local disabled residents. We therefore hypothesize:

H2: The association between collaboration with 
customers and innovation output is stronger for 
small family firms than for small non-family firms.

2.2.3 � Limits to small family firms’ higher ability 
to govern customer collaborations

As argued above, the unique characteristics of small 
family firms make them better able to govern inno-
vation collaborations with customers than small 
non-family firms. However, these unique characteris-
tics and their associated advantages prevail first and 
foremost when small family firms collaborate with 
customers within their region (Freel, 2003). As high-
lighted, the higher trustworthiness and the associated 
knowledge advantage of small family firms are pri-
marily based on the higher stewardship over the cus-
tomer relationship, supported by a higher reputation 
and community embeddedness (Beck & Prügl, 2018). 
Frequent interactions and gaining firsthand experi-
ence ‘on the floor’, as well as personal and informal 
relationships (Intihar & Pollack, 2012; Miller et  al., 
2001), are the key ingredients to fostering strong cus-
tomer relationships. However, these relationship with 
customers are geographically bound for three reasons:

First, spatial proximity of collaboration partners 
is a prerequisite for regular face-to-face interac-
tions, especially in the context of severe resource 
constraints (De Massis et  al., 2018). Mutual trust 
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relationships, intense knowledge exchange and 
spillover effects between the collaboration partners 
will take place first and foremost within spatial 
proximity (Baù et  al., 2019; Boschma & Frenken, 
2009; De Massis et al., 2016, 2018; Vestal & Dan-
neels, 2018). Second, long-term, generation-span-
ning community embeddedness (De Massis et  al., 
2018) and the associated greater trustworthiness are 
by definition localized, except for a general reputa-
tion effect of these activities. Lastly, small family 
firms are expected to invest their resources in part-
nerships if the goal of the partnership is consistent 
with their non-economic goals and long-term orien-
tation (Pittino & Visintin, 2011). This situation is 
more likely to occur in partnerships with members 
of the close community.

The quality and intensity of social capital and 
spatial proximity are therefore interdependent, and 
the higher discretion to govern collaborations based 
on small family firms’ unique characteristics is thus 
regionally bound to a certain extent. Consequently, 
the associated trust and knowledge advantages 
of small family firms that result from small fam-
ily firms’ higher discretion to act will only prevail 
when the collaborating customer resides in the same 
region. We hypothesize:

H3: The positive association between customer 
collaboration and innovation output in small 
family firms compared to small non-family firms 
is limited to the case of geographically close col-
laborations.

The conceptual model for our hypothesis is illus-
trated in Fig. 1.

3 � Data and sample description

3.1 � Data matching

To test our hypotheses, we used the Business Struc-
ture Database (BSD) and matched it with the UK 
Innovation survey (UKIS) and Small Business Survey 
(SBS).

All three datasets are collected by the Office of 
National Statistics in the United Kingdom. UKIS 
data are gathered through an EU-wide, harmonized 
survey created in accordance with the guidelines of 
the third revision of the OECD Oslo Manual (OECD, 
2018) and widely used in the open innovation litera-
ture (Audretsch & Belitski, 2020a; van Beers & Zand, 
2014). Small Business Survey (SBS) was used to 
identify family business firms amongst the population 
of SMEs (Tsai et  al., 2008). As we aimed at inves-
tigating the willingness and ability of small family 
firms to collaborate with external partners and their 
innovation performance at the firm level, we had to 
limit our analysis to small firms, and we had the num-
ber of employees variable matched from the BSD 
data. Data regarding the geography and types of col-
laboration partners, risks of innovation and knowl-
edge investments were collected from the UKIS.

First, we used seven consecutive UKIS waves 
(UKIS 4 2002–04, UKIS 5 2004–06, UKIS 6 

Fig. 1   The conceptual 
model

H3 +Collabora�on with 
customers and small 

family firms 

Boundary condi�on 2: 
Spa�al proximity 

(region, community) 

H1 +

H2 +

Boundary condi�on 1: 
Collabora�on with 

customers

Innova�on 
output
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2006–08, UKIS 7 2008–10, UKIS 8 2010–12, UKIS 
9 2012–14; UKIS 10 2014–16) each conducted 
every second year by the Office of National Statis-
tics (ONS), United Kingdom (UK). Second, we used 
BSD surveys conducted annually by the ONS for the 
years 2002, 2004, 2006, 2008, 2010, 2012 and 2014. 
We matched each correspondent UKIS survey wave 
with the data from BSD (2002, 2004, 2006, 2008, 
2010, 2012 and 2014) taken for the initial year of 
each UKIS period. Finally, we matched SBS survey 
with information on family ownership to UKIS-BSD 
survey.

The result of the match are illustrated in Table A1 
in Appendix A.

Table 1 illustrates the sample of small firms’ dis-
tribution by industry and region in the UK during 
2002–-2016 (seven waves of UKIS).

The two groups of firms (small family and non-
family firms) differ along several innovation relevant 
dimensions. For example, the average age of a small 
family firms is 24.2 years while a non-family firm is 
8.94 years, the share of training expenditure in fam-
ily firms is 0.35 and 0.11 in non-family firms demon-
strating that family firms invest more in human capital 
(De Massis et al., 2018). Family firms are less likely 
than non-family firms (0.48 as compared to 0.89) to 
use new methods of organizing work responsibilities 

and decision making (measured by the use of a new 
system of employee responsibilities, teamwork, 
decentralisation, integration, or de-integration). Fam-
ily firms have a lower share of employees that hold 
a degree or higher qualification in science and engi-
neering (4.2%), while this share is 7.5 for non-family 
small firms. Small family firms also invest less in 
R&D. There are differences in the geographical dis-
tribution of family firms, with more of them located 
in Scotland, Wales, East of England and the South 
West of England. Fewer family firms are in the South 
East, London and the North-West, which are more 
populated areas of the UK.

3.2 � Variables

Dependent variable  The first step of our empirical 
analysis includes examining the likelihood of collabo-
ration with suppliers, enterprise groups, competitors, 
consultants, universities and customers. We used a 
binary variable equal to one if the firm collaborates 
with the respective partner types, zero otherwise. In 
addition, we would like to examine the likelihood of 
collaboration across four spatial proximities, region-
ally, nationally, Europe and internationally. We use 
four binary variables of collaboration for innovation 
for regions, UK, Europe and other world equals to 

Table 1   Industrial/regional and distribution in a sample

Source: UKIS UK Innovation survey, BSD Business Structure Database; SBS Small Business Survey. Number of observations 14,088 
after controlling for missing values in all variables

Industry distribution Firms Share % Regional distribution Firms Share %

1 Mining & quarrying 0 0 North East 746 5.15
2 Manufacturing basic 934 6.45 North West 1253 8.65
3 High-tech manufacturing 2419 16.70 Yorkshire and The Humber 1407 9.71
4 Electricity, gas and water supply 499 3.44 East Midlands 1126 7.77
5 Construction 1517 10.47 West Midlands 1335 9.21
6 Wholesale, retail trade 2076 14.33 Eastern 1032 7.12
7 Transport, storage 830 5.73 London 1486 10.26
8 Hotels & restaurants 930 6.42 South East 1570 10.84
9 ICT 889 6.14 South West 1357 9.37
10 Financial intermediation 278 1.92 Wales 829 5.72
11 Real estate and other business activity 1664 11.49 Scotland 1019 7.03
12 Public admin, defence 1353 9.34 Northern Ireland 928 6.41
13 Education 244 1.68 Total 14,088 100.00
14 Other community, social activity 455 3.14
Total 14,088 100.00
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one, zero otherwise (Audretsch & Belitski, 2020b; 
van Beers & Zand, 2014).

Even though we do not explicitly hypothesize 
about the willingness to collaborate with different 
partners, we want to confirm prior findings that small 
firms (independent of being a family firm or not) 
indeed focus their innovation activities on regional 
customers within our sample (Freel, 2003; Freel & 
Harrison, 2006; Intihar & Pollack, 2012). This con-
firmation is necessary to show that partner type and 
spatial proximity constitute important boundary con-
ditions for the willingness part of the paradox, before 
we investigate in more detail how these two aspects 
condition the ability of small family firms to govern 
these collaborations and to achieve an innovation out-
put premium.

In the second step, we measure the associa-
tion between collaborating with customers and firm 
innovation. The survey methodology and the defini-
tion of innovation follow the Oslo Manual (OECD, 
2018) and covers firms with ten or more employees 
from across sectors. In the UKIS, firms are asked 
whether they introduced new to the market products 
or services during the three years prior to the survey. 
Our dependent variable, the share of new to market 
products, is commonly used to measure innovative 
performance (Audretsch & Belitski, 2020b; Ber-
chicci, 2013; Santamaría et al., 2009). At each stage 
of our analysis, we used different dependent variables 
related to the propensity to collaborate (step 1) and 
innovation outcome (step 2).

Explanatory variables  Our central explanatory 
variable is whether the firm is a family firm or not. 
We defined a company to be a small family firm if 
the majority of votes are owned by the person or 
persons who established the firm or are members of 
the founding family (Miller et  al., 2011; Wolter & 
Hauser, 2001) and the number of full-time employees 
is less than 50. Should this be the case, we treat a firm 
as a small family firm, zero otherwise. In identifying 
family firms, we used SBS (Office of National Statis-
tics, 2014, 2015; Tsai et  al., 2008) and we followed 
Wolter and Hauser (2001) who identify a company to 
be part of the family business if up to two natural per-
sons (and/or their close families) hold at least 50% of 
the voting shares of the company.

A full list of variables included in the model 
is in Table  2, while the descriptive statistics for 

collaboration variables only across four geographical 
proximities are provided in Table A2 in Appendix A. 
Moreover, focussing on collaborations with customer, 
we include four binary explanatory variables equal to 
one if the firm collaborates with customers regionally, 
nationally, in Europe and internationally, zero other-
wise from the UK Innovation survey (Balland et al., 
2015).

Control variables  We include a number of control 
variables related to the firm’s characteristics, which 
were found to influence innovation outcome. First, 
we control for the level of absorptive capacity such as 
in-house R&D expenditure (Kleinknecht et al., 2002; 
Santamaría et  al., 2009) as well as design intensity 
and training intensity. Design intensity is calculated 
as design expenditure (£) to the total sales (£) ratio. 
Training intensity is calculated as an investment in 
training for innovation (£) to total sales (£) ratio. We 
also include a share of employees with BSc degree 
and above in total employment (Scientist) as a proxy 
for human capital (Audretsch & Belitski, 2020a).

Additional controls include a binary variable Risks 
which indicates firm’s attitude and perception of risks 
(Miller & Friesen, 1978) such as high direct cost 
of innovation and risks related to access to finance 
(finance), lack of qualified personnel, information on 
markets risks (knowledge) and risks related to market 
dominance by established firms (Incumbents). We use 
a binary variable Process innovation which indicates 
whether a firm introduced process innovation. Pro-
cess innovations are all new or significantly improved 
methods, although new to the business, they do not 
need to be new to the industry. We include Firm age 
to measure potential decreasing marginal returns of 
innovation to firm age (Coad et  al., 2016). We also 
control for the fact if the firm is foreign-owned with a 
binary variable Foreign as well as firm ownership by 
including a binary variable ‘Group ownership’ equals 
one if a firm is owned by an enterprise group, zero 
otherwise.

Finally, to control for unobserved heterogene-
ity across industries, regions and survey waves, we 
include 70 industry dummies (SIC code 2 digit) 
(mining and quarrying is a reference category), 128 
region fixed effects where firms are located (Aber-
deen is a reference category) and seven waves fixed 
effects (2002–2004 period as a reference category). 
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Table 2   Descriptive statistics of variables related to research hypotheses

Label Description of variables Survey used Mean Std. dev

Regional collaboration DV for stage 1: Firm collaborates with external partners on innovation 
regionally = 1, 0 otherwise

UKIS 0.13 0.34

National collaboration DV for stage 1: Firm collaborates with external partners on innovation 
nationally (country) = 1, 0 otherwise

UKIS 0.15 0.35

Europe collaboration DV for stage 1: Firm collaborates with external partners on innovation 
in European countries = 1, 0 otherwise

UKIS 0.06 0.24

World collaboration DV for stage 1: Firm collaborates with external partners on innovation 
in other world countries = 1, 0 otherwise

UKIS 0.05 0.23

Group DV for stage 1: Firm collaborates innovation with other businesses 
within enterprise group = 1, 0 otherwise

UKIS 0.02 0.04

Suppliers DV for stage 1: Firm collaborates innovation with suppliers of equip-
ment, materials, services = 1, 0 otherwise

UKIS 0.05 0.07

Clients DV for stage 1: Firm collaborates innovation with clients or custom-
ers = 1, 0 otherwise

UKIS 0.10 0.11

Competitors DV for stage 1: Firm collaborates innovation with competitors = 1, 0 
otherwise

UKIS 0.01 0.04

Consultants DV for stage 1: Firm collaborates innovation with consultants, com-
mercial labs or private R&D institutes = 1, 0 otherwise

UKIS 0.01 0.03

Universities DV for stage 1: Firm collaborates innovation with universities = 1, 0 
otherwise

UKIS 0.01 0.04

Innovation sales DV for stage 2: Percentage of sales of products and services that are 
new to the market in total sales (0–100)

UKIS 0.041 0.13

Group ownership Binary variable = 1 if a firm is owned by an enterprise group, 0 other-
wise

BSD 0.06 0.16

Employment Number of Full-time employees (FTEs) BSD 19.09 11.65
Family firm Binary variable equal one if small firm is a family owned, zero other-

wise
BSD 0.21 0.41

Design Binary variable all forms of design expenditure UKIS 0.38 0.48
Training Binary variable on training for innovative activities UKIS 0.21 0.41
Entrepreneurial climate Binary variable = 1 if new methods of organizing work responsibilities 

and decision making (use of a new system of employee responsibili-
ties, teamwork, decentralisation, integration or de-integration educa-
tion/ training etc.), zero otherwise

UKIS 0.76 0.42

Process innovation Binary variable = 1 if firm introduced any new or significantly 
improved processes for producing or supplying goods or services, 
zero otherwise

UKIS 0.21 0.40

Finance Binary variable = 1 if excessive perceived economic risks, direct inno-
vation costs too high, cost and availability of finance, zero otherwise

UKIS 0.396 0.524

Knowledge Binary variable = 1 if firm experiences a lack of qualified personnel, 
lack of information on markets, lack of information on technology 
and markets = 1, zero otherwise

UKIS 0.366 0.265

Incumbents Binary variable = 1 if market dominated by established businesses, 
uncertain demand for innovative goods or services, zero otherwise

UKIS 0.010 0.309

In-house R&D expenditure Internal Research and Development expenditure (£) in logs UKIS 0.88 1.64
Entrepreneurial behaviour How important were increasing range of goods or services and Increas-

ing market share in your decision to innovate in goods or services, 
processes?

UKIS 1.525 0.474

Scientists (UKIS) The proportion of employees that hold a degree or higher qualification 
in science and engineering at BA / BSc, MA / PhD, PGCE levels

UKIS 6.97 17.45

Foreign (UKIS) Binary variable = 1 if a firm is foreign-owned, 0 otherwise UKIS 0.30 0.46
Firm age (BSD) Age of a firm (years since the establishment), in logarithms BSD 2.54 0.78
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Correlation matrix for variables included in step to is 
in Table A3 in Appendix A.

4 � Methodology

We first estimate the panel data logistic regression 
model with collaboration across four geographical 
dimensions and six collaboration partners as depend-
ent variables.

In the reduced form function of collaboration, �
i
 

(binary variable = 1 if firm engages in collaboration 
in each region i at time t or with a specific external 
partner, zero otherwise) is estimated as:

where x
it
 is a vector that represents family firms i at 

time t and �
it
 are other exogeneous control variables 

for firm i at time t which predict the propensity of a 
firm i at time t to collaborate across different geogra-
phies and partner types (Wooldridge, 2009).

We then use a multilevel mixed-effects logistic 
model by using a generalized estimation equation 
(Papke & Wooldridge, 2008) the bounded dependent 
variable yijk between [0,1] and a truncated distribu-
tion and the independent variable xijk such that:

where i is the firm level-1 j is the region level-2, 
and t serves to index the period survey level-3. The 
dependent variable yijt – innovation output of firm i in 
region j at time t. The explanatory variables and inter-
actions are in xijt . Other control variables, which rep-
resent firm-specific characteristics, as well as region 
fixed effects, industry and survey period fixed effects 
described in Table 1, are presented in τijt . Finally, εijt 

(1)�
it
= �

0
+ �

i
x
it
+ �

i
�
it
+ v

it

(2)yijt = β
0
+ β

1
xijt + β

2
τijt + εijt

is an error term that consists of three components in 
the hierarchical model:

where γi represents the omitted variables that vary 
across firms but not over regions and waves, μj 
denotes the omitted variables that vary over regions 
but are constant across firms and time, tk represents 
omitted variables which vary across survey period, 
but not across firms and regions, while finally νijt is 
the error term.

Furthermore, when estimating Eq. (2), it was nec-
essary to control for a sample selection bias which 
could have originated from the fact that we moved 
from 64,192 observations in the originally matched 
UKIS-BSD to 14,088 observations in the matched 
sample.1

5 � Results

We started by performing multivariate logistic regres-
sions (Table 3) to examine the differences in the like-
lihood of collaboration for innovation between small 
family firms and small non-family firms across six 
types of external partners, including customers and 
four geographical regions. We use the same set of 
variables as we specified in Eq.  (1), while the col-
laboration for innovation variables are now placed 
as dependent variables. Regional dummy variables 
were not used because our dependent variables in the 
model (1) have regional and national collaboration 
aspects with suppliers, customers, competitors, uni-
versities, consultants and enterprise groups, a linear 

(3)εijt = γi + μj + tk + νijt

Source: UKIS UK Innovation survey, BSD Business Structure Database, SBS Small Business Survey. Number of observations 14,088

Table 2   (continued)

Label Description of variables Survey used Mean Std. dev

Variables used for Heckman selection model
  Goods range How important was an increase of a range of goods and services to 

innovate? (0 – not important, 3 – high importance)
UKIS 1.95 1.01

  Market share How important was an increase in a market share to innovate? (0 – not 
important, 3 – high importance)

UKIS 1.87 1.04

1  Heckman (1979) type procedure is used to test and correct 
for the selection bias in our sample is described in Appendix 
B.

1419



C. Guenther et al.	

1 3
Vol:. (1234567890)

Ta
bl

e 
3  

Pa
ne

l l
og

ist
ic

 r
eg

re
ss

io
n 

es
tim

at
io

n.
 D

ep
en

de
nt

 v
ar

ia
bl

es
: c

ol
la

bo
ra

tio
n 

w
ith

 r
eg

io
na

l, 
co

un
try

, E
ur

op
e 

an
d 

w
or

ld
 p

ar
tn

er
s, 

as
 w

el
l a

s 
co

lla
bo

ra
tio

n 
w

ith
in

 e
nt

er
pr

is
e 

gr
ou

p,
 su

pp
lie

rs
, c

us
to

m
er

s, 
co

m
pe

tit
or

s, 
co

ns
ul

ta
nt

s a
nd

 u
ni

ve
rs

iti
es

. R
es

ul
ts

 a
re

 re
po

rte
d 

in
 o

dd
 ra

tio
s

St
an

da
rd

 e
rr

or
s 

ar
e 

ro
bu

st 
fo

r h
et

er
os

ce
da

sti
ci

ty
 in

 p
ar

en
th

es
is

. I
nd

us
try

 (1
 d

ig
it 

SI
C

) a
nd

 y
ea

r fi
xe

d 
eff

ec
ts

 a
re

 s
up

pr
es

se
d 

to
 s

av
e 

sp
ac

e.
 E

sti
m

at
io

n 
m

et
ho

d:
 lo

gi
sti

c 
re

gr
es

si
on

. 
N

ot
e:

 re
fe

re
nc

e 
ca

te
go

ry
 fo

r l
eg

al
 st

at
us

 is
 C

om
pa

ny
 (l

im
ite

d 
lia

bi
lit

y 
co

m
pa

ny
). 

in
du

str
y 

(m
in

in
g)

, r
eg

io
n 

(N
or

th
 E

as
t o

f E
ng

la
nd

). 
Ro

bu
st 

st
an

da
rd

 e
rr

or
s a

re
 in

 p
ar

en
th

es
is

. S
ig

-
ni

fic
an

ce
 le

ve
l: 

*p
 <

 0.
10

; *
*p

 <
 0.

05
, *

**
p <

 0.
01

. N
um

be
r o

f o
bs

er
va

tio
ns

 1
4,

08
8.

 S
ou

rc
e:

 U
K

IS
 U

K
 In

no
va

tio
n 

su
rv

ey
, B

SD
 B

us
in

es
s S

tru
ct

ur
e 

D
at

ab
as

e

D
ep

en
de

nt
 v

ar
ia

bl
e

G
eo

gr
ap

hy
 o

f c
ol

la
bo

ra
tio

n
C

ol
la

bo
ra

tio
n 

pa
rtn

er
s

Sp
ec

ifi
ca

tio
n

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

G
eo

gr
ap

hy
 o

f c
ol

la
bo

ra
tio

n
re

gi
on

al
co

un
try

Eu
ro

pe
W

or
ld

G
ro

up
Su

pp
lie

r
C

us
to

m
C

om
pe

tit
or

C
on

su
lta

nt
s

U
ni

ve
r-s

ity
Fa

m
ily

 fi
rm

1.
06

6
(.1

4)
0.

69
3*

*
(.0

7)
0.

77
5*

*
(.1

1)
0.

54
3*

*
(.0

8)
0.

78
7

(0
.5

6)
0.

20
2*

(.1
1)

0.
16

7
(.1

6)
0.

64
4

(.1
1)

0.
21

5*
*

(.0
4)

0.
16

7*
*

(0
.0

7)
G

ro
up

 o
w

ne
rs

hi
p

1.
02

2
(.0

2)
1.

01
4

(.0
2)

0.
91

9
(.0

2)
0.

91
8

(.0
2)

1.
20

5
(.0

3)
1.

29
5

(.0
3)

1.
19

1
(.0

3)
1.

18
5

(.0
4)

1.
15

6
(.0

4)
1.

08
9

(.0
4)

Fi
rm

 a
ge

1.
03

2
(.0

3)
1.

03
4

(.0
4)

0.
94

0
(.0

4)
0.

97
1

(.0
3)

0.
94

1
(.1

3)
0.

98
5

(.1
1)

1.
21

7
(.1

1)
1.

10
1

(.1
5)

0.
97

1
(.4

4)
1.

10
4

(.3
2)

Pr
oc

es
s i

nn
ov

at
io

n
2.

12
9*

**
(0

.0
7)

2.
39

8*
**

(0
.0

7)
1.

91
5*

**
(0

.0
8)

1.
85

2*
*

(0
.0

7)
2.

81
4*

*
(0

.9
0)

2.
18

5*
*

(0
.8

0)
1.

75
8*

*
(0

.7
1)

1.
51

0*
*

(0
.3

6)
2.

25
1*

*
(0

.5
1)

3.
01

0*
*

(0
.8

4)
Tr

ai
ni

ng
1.

58
0*

*
(.1

5)
1.

66
6*

*
(.1

2)
1.

53
2*

*
(.1

2)
0.

96
8

(.3
0)

0.
61

0
(.1

9)
1.

17
3

(.5
0)

1.
21

2
(.3

6)
1.

13
6

(.4
0)

1.
67

6
(.4

4)
2.

11
1

(.2
5)

D
es

ig
n

1.
49

8*
*

(.0
9)

1.
34

5*
(.0

9)
1.

39
8*

(.0
7)

1.
49

9*
*

(.0
9)

1.
07

9
(.5

2)
1.

36
2

(.1
)

1.
40

5
(.1

4)
2.

31
1*

*
(.2

0)
1.

81
7

(0
.4

6)
1.

31
6

(.1
5)

R
is

ks
 –

 F
in

an
ce

1.
62

4*
*

(.1
2)

1.
20

8*
*

(.1
5)

1.
20

2*
*

(.1
7)

1.
25

6*
*

(.1
5)

1.
10

6
(.2

5)
1.

38
9

(.3
4)

1.
32

0
(.2

1)
0.

56
5

(.2
5)

0.
95

8
(.3

6)
1.

11
0

(.2
7)

R
is

ks
 –

 K
no

w
le

dg
e 

an
d 

Fi
na

nc
e

1.
01

5*
*

(.3
2)

1.
07

9
(.4

7)
0.

99
6

(.2
5)

1.
09

4*
*

(.2
4)

2.
10

5*
*

(0
.2

0)
1.

52
0

(0
.1

7)
1.

63
0

(0
.1

7)
0.

59
6

(.4
2)

0.
85

1
(.5

9)
0.

65
2

(.4
1)

R
is

ks
 –

 In
cu

m
be

nt
s

1.
10

2
(.3

9)
0.

86
8

(.0
1)

0.
90

2
(.0

9)
1.

25
0

(.5
1)

0.
25

7*
*

(0
.0

2)
0.

70
6*

*
(0

.1
5)

0.
85

4
(0

.1
2)

1.
36

5
(.4

0)
0.

86
8

(.3
3)

1.
65

0
(.7

0)
Sc

ie
nt

ist
1.

00
2*

(.0
7)

1.
00

6*
*

(.0
5)

1.
01

2*
*

(.0
9)

1.
01

6*
*

(.0
9)

1.
00

3*
*

(.1
3)

1.
00

2*
*

(.1
2)

1.
01

2*
*

(.0
8)

1.
00

8*
*

(.2
6)

1.
02

4*
*

(.1
0)

1.
03

2*
*

(.1
2)

In
-h

ou
se

 R
&

D
 e

xp
en

di
tu

re
1.

08
4*

*
(.0

1)
1.

22
3*

*
(.0

2)
1.

21
3*

*
(.0

1)
1.

20
7*

*
(.0

5)
1.

13
4*

*
(.0

2)
1.

13
5*

*
(.0

5)
1.

08
5*

*
(.0

9)
1.

09
8*

*
(.0

9)
1.

07
2*

*
(.0

8)
1.

07
5*

*
(.0

7)
Fo

re
ig

n
1.

10
6

(0
.2

1)
1.

21
1*

*
(.0

5)
1.

10
6*

*
(.0

8)
1.

16
0*

*
(.1

5)
1.

52
0

(.5
4)

0.
85

2
(.2

0)
1.

15
5*

*
(0

.1
2)

1.
42

5*
*

(0
.2

0)
0.

86
5

(0
.3

0)
0.

52
7

(0
.2

1)
In

du
str

y 
co

nt
ro

ls
 (2

 d
ig

it 
SI

C
)

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
ar

 c
on

tro
ls

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
gi

on
s c

on
tro

ls
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
C

on
st

an
t

0.
09

**
*

(.0
0)

0.
10

**
*

(.0
1)

0.
12

**
*

(.0
1)

0.
10

**
*

(.0
1)

0.
09

**
*

(.0
1)

0.
10

**
*

(.0
1)

0.
08

**
*

(.0
1)

0.
07

**
*

(.0
1)

0.
06

**
*

(.0
1)

0.
08

**
*

(.0
1)

C
hi

2
15

44
.2

26
50

.2
15

41
.2

14
20

.3
19

7.
3

17
8.

2
38

9.
6

14
7.

5
18

9.
1

17
5.

1
Lo

g-
lik

el
ih

oo
d

 −
 34

22
.8

 −
 33

91
.1

 −
 23

88
.1

 −
 22

65
.3

 −
 25

3.
3

 −
 33

9.
1

 −
 22

1.
3

 −
 11

3.
71

 −
 14

2.
20

 −
 19

9.
0

1420



Overcoming the ability-willingness paradox in small family firms’ collaborations  

1 3
Vol.: (0123456789)

combination of region dummies. The estimation of 
Eq.  (1) is reported in odds ratios, which means that 
the value below unity indicates a reduction in the 
likelihood of collaboration, while the result above 
unity indicates an increase in the likelihood of collab-
oration. The results which demonstrate the likelihood 
of collaboration for innovation across four geographi-
cal dimensions are reported in Table 3 (specifications 
1–4). Table  3 (specifications 5–10) illustrates the 
likelihood of collaboration across six collaboration 
partners. The results demonstrate that there is no dif-
ference between small family and non-family firms 
in their willingness to engage in collaboration with 
regional partners and customers for innovation. We 
find that small family firms have a lower willingness 
to collaborate with suppliers (β = 0.202, p < 0.10), 
consultants (β = 0.215, p < 0.05) and universities 
(β = 0.167, p < 0.05), ceteris paribus. Meanwhile, they 
also have a lower willingness to collaborate for inno-
vation with partners in national markets (β = 0.693, 
p < 0.05), in European markets (β = 0.775, p < 0.05) 
and other world markets (β = 0.543, p < 0.05).

Our findings thus demonstrate that small family 
firms are (i) less willing to collaborate with partners 
in national, European and global markets (spec. 2–4, 
Table 3); (ii) less willing to collaborate with univer-
sities, suppliers and consultants (spec. 6, 9 and 10, 
Table 3); (iii) as likely as small non-family firms to 
collaborate regionally with enterprise groups, cus-
tomers and competitors (spec. 5, 7 and 8, Table  3). 
Drawing on prior research on willingness of collab-
oration with customers (Freel, 2003; Freel & Harri-
son, 2006), our results demonstrated that small fam-
ily firms are as willing to collaborate with customers, 
enterprise groups and competitors as non-family 
firms. Partner type and spatial proximity thus place 
important boundary conditions on the willingness of 
small family firms to engage in knowledge collabora-
tions, and this is what distinguishes their style of col-
laboration from non-family firms.

To test the ability of small family firms to govern 
collaborations and to gain an innovation premium 
from them, we estimate (2) using the multilevel 
mixed-effects logistic model (see Table 4). First, we 
investigate H1 proposing that collaboration with cus-
tomers for innovation is positively associated with 
innovation output in small firms (β = 0.60, p < 0.01) 
(specification 1, Table  4). This result is statistically 
significant and consistent across small firms that 

collaborate with customers across different geograph-
ical proximities (Table  4, specifications 2–5). The 
coefficients of interest range between 0.35 and 0.75 
(β = 0.35–0.75, p < 0.05) (Table 4, spec. 2–5).

Our H2, which states that the association between 
collaboration with customers and innovation output 
is stronger for small family firms than for small non-
family firms, is not supported. Our interaction coef-
ficient of small family firms and collaboration with 
customers across all four geographical dimensions 
is positive but not statistically significant (β = 0.29, 
p > 0.05) (Table  4, specification 6). Our H3, which 
focused on the geographical location of collabora-
tion with customers, is supported. The interaction 
coefficients in Table  4 (specifications 7–10) demon-
strate that collaboration with customers within close 
geographical proximity is positively associated with 
innovation in small family firms (β = 0.22, p < 0.05) 
(Table 4, specification 7). The interaction coefficients 
for collaboration with customers outside the region 
are positive with global customers and national cus-
tomers and negative with European customers, while 
none of the interaction coefficients are statistically 
significant (Table  4, specifications 8–10). In eco-
nomic terms, collaboration with regional customers is 
associated with an additional 22% of innovative sales 
for small family firms compared to small non-family 
firms.

5.1 � Robustness check

We estimated Eq.  (2) with the Tobit data model 
instead of mixed effect generalized least square 
(GLS) estimation to test whether the major results 
still held and our hypotheses were supported. Our 
dependent variable is new to market product share, 
which is left-censored (some firms have zero innova-
tion sales). The Tobit estimation results fully support 
the results obtained using the multilevel mixed-effects 
logistic model.

As part of our robustness check, we added inter-
actions between small family firms with other types 
of external collaboration partners (enterprise groups, 
suppliers, universities, consultants, competitors, local 
and national government). These coefficients were 
not statistically significant, which means that returns 
from collaboration with other types of external part-
ners do not differ between small family and non-fam-
ily firms.
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We estimated Eq.  (2) with logistic regression, 
which measures the likelihood of product innovation 
instead of innovation sales as a dependent variable. 
Our dependent variable was converted into a binary 
variable, being equal to one in case of positive inno-
vation sales, zero otherwise. The results of logistic 
regression support mixed effect GLS estimation, as 
we found that collaboration with customers in a close 
geographical proximity provides an innovation pre-
mium for small family firms compared to small non-
family firms.

6 � Discussion

The paper investigated two important boundary con-
ditions of the well-known ability-willingness para-
dox (Chrisman et al., 2015) i.e. partner type and spa-
tial proximity. Building on prior research (Miller & 
Miller, 2008), we found that the willingness of small 
family firms to collaborate with customers in the 
region does not differ from the willingness of small 
non-family firms.

In addition, we found two relationships that are 
worth commenting on. First, we found that small 
family firms show a significantly lower likelihood 
to collaborate with suppliers compared to non-fam-
ily firms. While this is not in direct contrast to prior 
research indicating that customers and suppliers are 
the main collaboration partners of small family firms 
(Colombo et  al., 2012; De Massis et  al., 2018), this 
finding might be used as a first indicator of how small 
family firms prioritize these two partner types differ-
ently. More precisely, small non-family firms are sig-
nificantly more likely to collaborate with suppliers.

Second, we also observed that small family and 
non-family firms do not differ in their likelihood to 
collaborate with competitors. Although we did not 
hypothesize about this relationship, the finding is in 
line with prior research highlighting various reasons 
for engaging in this type of coopetition partnership in 
innovation-intensive contexts (Gast et al., 2019).

We make three contributions to the literature by 
introducing partner type and regional proximity as 
two important boundary conditions of the ability-
willingness paradox of small family firms. First, we 
contribute to the debate on how small family firms 
turn their idiosyncrasies into strengths and suc-
cessfully engage in open innovation activities (De 

Massis et al., 2018; Spriggs et al., 2013). While prior 
research has highlighted that small (family) firms fre-
quently engage in collaborations with customers in 
their region (Intihar & Pollack, 2012; Spriggs et al., 
2013), these arguments have yet to be explicitly inte-
grated in the ability-willingness-paradox. Moreover, 
by introducing these two boundary conditions, we 
answer a call by DeBellis et al. (2021) to investigate 
how the ability-willingness paradox can be overcome. 
Putting small family firms at centre stage, this study 
also answers the call of recent research to understand 
alternative innovation models adopted by smaller 
family firms, allowing them to innovate (De Massis 
et al., 2018).

Second, while prior literature has focussed on 
analyzing how family firms differ from non-family 
firms in their ability to govern collaborations (Debel-
lis et  al., 2021), we shift attention to collaboration 
partner type heterogeneity as an important contex-
tual factor for partner type selection and subsequent 
innovation performance in the family business lit-
erature (Alberti et al., 2014; Classen et al., 2012; De 
Massis et al., 2015b; Magistretti et al., 2019). Previ-
ous research highlighted the impact of family own-
ership, along with their motivation and outcomes of 
their involvement (e.g. Alberti et  al., 2014; Classen 
et  al., 2012), and on the different ways family firms 
collaborate (Magistretti et  al., 2019). Yet, little is 
known regarding how engagement in such collabora-
tions affects the innovation outcomes for small family 
firms.

Third, we contribute to the literature on open inno-
vation in small businesses. Our results go beyond the 
previous literature by assessing the likely impact of 
customer collaboration on product innovation (Kob-
arg et al., 2019; Laursen & Salter, 2006).

7 � Conclusion

7.1 � Contributions

This paper investigated the well-known ability-will-
ingness paradox (Chrisman et al., 2015) in the context 
of small family firms. Small family firms are subject 
to a comparably higher involvement of their owner 
family which is associated with an unusual ability 
to behave idiosyncratically (Miller et al., 2001). Our 
research argues and provides empirical support for 
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the view that the ability-willingness paradox is not a 
universal phenomenon for small family firms. Instead, 
partner type and spatial proximity between the col-
laboration partners constitute important boundary 
conditions.

We build on prior research arguing that small fam-
ily firms focus their collaboration activities on cus-
tomers in their immediate surroundings (Intihar & 
Pollack, 2012), and reason that this attenuates the 
lower willingness of small family firms to collabo-
rate with these partners. We discuss and hypothesize 
why small family firms’ unique characteristics lead to 
a higher ability to govern these collaborations than 
small non-family firms. As a consequence of this 
higher ability to govern collaborations, a more intense 
knowledge transfer might take place explaining the 
higher innovation output of small family firms.

7.2 � Implications for policy and practice

Based on these results, two cautious conclusions can 
be drawn to offer implications for policy and prac-
tice. We have shown that small family firms could 
overcome their reservation towards open innova-
tion when engaging in collaborations for innovation 
within their region and with customers, with strong 
implications for the UK’s small business and innova-
tion policy. In particular, policy-makers are called to 
incentivize family firms to collaborate with custom-
ers in their local and regional markets, as those small 
family firms who do so will achieve higher innovation 
performance.

Moreover, we have shown that collaborating with 
customers within a region is positively associated 
with innovation for small family firms compared 
to small non-family firms. Support programmes 
designed to bestow innovation activities via open 
innovation for small firms may therefore need to dif-
ferentiate between support tools and networks for 
family and non-family firms, as their needs for sup-
port to engage in collaborations differ. While small 
non-family firms may need assistance in accessing 
the relevant networks and facilitating long-term rela-
tionship management, small family firms might need 
assistance in overcoming the perceived threats asso-
ciated with such collaborations. This suggestion can 
also be extended to other institutional settings where 
the ability-willingness paradox for family firms in the 
context of collaborations can be observed. While our 

empirical analysis is based on UK data, the conclu-
sions may thus be cautiously applied in other insti-
tutional settings to enhance innovative collaboration 
performance.

Finally, two managerial implications can be 
advanced. First, small family firms are well advised 
to stick to collaborating with regional customers. This 
does not preclude small family firms from engaging 
in external knowledge collaboration with customers 
outside their region. One possible solution could be to 
pursue a ‘temporary proximity collaboration strategy’ 
(Lavoratori et  al., 2020), which also constitutes our 
second managerial recommendation. Periodic project 
team meetings on innovation may suffice to develop 
other forms of proximity for small family firms, who 
may face financial constraints related to sustain-
ing permanent spatial proximity with international 
partners.

7.3 � Limitations & future research

Our study has two major limitations, providing a 
potential starting point for future research.

After matching and cleaning our sample for miss-
ing values, only 21% of observations in our sample 
are categorized as family firms. While this percentage 
is lower than the percentages of family firms usually 
reported in European studies (see European Parlia-
ment, 2015; Pongelli et  al., 2019 for review), this is 
the first study in the UK when family firms were iden-
tified within the UK innovation survey. Prior family 
business studies in the UK have mainly used quali-
tative methods such as conducting interviews with 
family businesses, employing between 10 and 250 
staff or case studies (Gupta & Levenburg, 2010). Yet, 
a noteworthy quantitative study performed in the UK 
remains. Levie and Lerner (2009) who drew on two 
large surveys of adults in 2005 and 2006 as part of 
the Global Entrepreneurship Monitor (GEM) research 
and were able to identify that 55% of individuals in 
their final sample were family business owners. Try-
ing to explain the lower percentage of family busi-
nesses in our study, we postulate that family busi-
nesses in the UK are more likely than non-family 
businesses to be micro with 85% of family firms 
are micro firms, while fewer were small businesses 
(13%), and just 2% of family businesses were clas-
sified as medium-sized businesses (BIS, 2015). As 
the UKIS surveys are focussed on innovation topics 
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micro and small family firms were (i) less likely to be 
randomly selected; and (ii) if selected, they were less 
inclined to fill questionnaires due to the lack of inno-
vation activity. Future research on innovation in small 
family firms might benefit from more representative 
samples.

Second, we restricted ourselves to analyzing col-
laboration activities with customers across four geo-
graphic dimensions in line with our derived hypoth-
eses. Future studies may expand this analysis to 
other types of collaboration partners with a regional, 
national, European and worldwide scope. Finally, 
insights from network theories could be used in future 
studies to further explore the role of network size, 
breadth and depth in the context of small family busi-
ness and their innovation performance.
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