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ABSTRACT
This research uses confirmatory factor analysis and structural equation
modelling to examine how organizational size - made up of four dimensions control, resources, trust and complexity - impacts on utilization of industry-led
supply chain innovation capacity in a traditional agribusiness industry, the
Australian beef industry. It confirms small business rather than larger
business accords greater importance to exploiting supply chain dynamic
capabilities, particularly in relation to utilizing industry –led supply chain
innovation capacity. For small business in Australian beef supply chains,
being agile and able to adapt and align their business practices with supply
chain partners is integral to ensuring these businesses remain relevant and
competitive in this market. In theoretical terms this is supported by authors in
the dynamic capabilities literature as they argue these types of capabilities
enable organizations to innovate faster (or better), often leading to the
creation of newer sources of competitive advantage.
Keywords: innovation, supply chain, dynamic capability, organizational size
1.

INTRODUCTION

Following the 2007 global financial crisis, supply chains continue to reflect on how they
relate to their dynamic markets. This empirical study in the resource-based perspective
adds to work by Ketchen and others, shedding light on how organizational size creates
varying levels of cultural competitiveness and how industry supply chains provide
external connectivity and collaborations (Mytelka, 1991) for the small businesses within.
Variances in organizational performance and core competences exist across Australian
beef industry supply chains particularly in areas such as information sharing and
utilization of innovation; often accounting for competitive differences (Hamel &
Prahalad, 1990). External business dynamics also influence these supply chain
participants regardless of organizational size and capability, forcing businesses to adopt
a ‘best fit’ (Simatupang, Wright, & Sridharan, 2002) or ‘best value’ supply chain
approach (Ketchen & Hult, 2007a). Dynamic capabilities are also essential in this
industry - enabling organizations (small or large) to innovate faster (or better) - and
providing newer sources of competitive advantage (Eisenhardt, 1989; Leoncini &
Montresor, 2008; Menon, 2008; Teece, 1992). Small business competing in this
industry, find it is particularly demanding and believe it is access to and exploitation of
supply chain dynamic capability and utilization of industry-led supply chain innovation
capacity that assist them to remain relevant in the market. They operate across all
industry sub-sectors, dominating in beef production as well as local domestic processing,
wholesaling, retailing, food services, professional services and livestock logistics. They
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form a heterogeneous group of enterprises, and are the nucleus of the domestic industry,
while also servicing niche export demand. Alternately, medium to large corporations
dominate the industry, and while they also operate as a heterogeneous group, their
industry domination comes through control of various models of integrated supply
chains focused on supermarket demand and export demand for commoditised eating
beef. While small business are a constant in this industry’s supply chains, the level of
understanding of the dynamics of small business in comparison to medium to large
businesses appears to be minimal. Little is known about the factors leading to their
creation, development and demise (Holmes & Gibson, 2001), particularly how
organizational size impacts on utilization of capabilities within industry’s supply chains
(Ketchen & Guinipero, 2004); specifically utilization of the industry-led supply chain
innovation capacity (Craighead, Hult, & Ketchen, 2009).
2.

THEORETICAL BACKGROUND AND HYPOTHESES

Nieto and Santamaria (2010) recently noted the impact small business (and medium
sized businesses) had on global economies. For example, in the European Union, 99
percent small businesses supply 70 percent of the overall employment. In Australia
small businesses contributed around 39 per cent of private industry value-add in 2007–
08 (DIISR, 2010). Yet it is not a level playing field between small and larger scaled
businesses in every economy around the world, even though it is acknowledged in the
reporting of economic statistics, that organizational size does play a role in describing
economic activity. Organizational size is also observed academically as a frequently
examined structural variable. Particularly in relation to issues relating to how
organizations react dynamically to market forces (Eisenhardt & Martin, 2000) and how
they develop and utilize innovation capacity, R&D expenditures, and market power
(Mabert, Soni, & Venkataramanan, 2003). As this study combines these two areas, and
based on extant theory and research, a research framework is presented in Figure 1 to
guide this research.
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FIGURE 1. Organizational Size Research Construct – Small versus Large Supply Chain Businesses

It combines a series of higher-order latent constructs representing the intangible
resources - organizational size, strategic supply chain dynamic capability and supply
chain innovation capacity, with their first-order indicators - identified as necessary, but
not individually sufficient - to be examined. Organizational size has four (4) first-order
indicators – control, resources, risk and complexity, while supply chain dynamic
capabilities has two first-order indicators (reconfiguration/learning and
coordination/integration) and finally, supply chain innovation capacity has five firstorder indicators (first to market; continuous volume; strong personal relationships;
flexibility in volume; and flexibility in product). Although the literature reveals other
indicators are possible, this research focuses on these because of their strong theoretical
ties to the respective latent constructs, as outlined in the following background literature
review.
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2.1

ORGANIZATIONAL SIZE

Organizational size as a construct is a conceptual definition of a variable defined as an
abstract entity which represents the true, non-observational state or nature of a
phenomenon (Bagozzi & Fornell, 1982). It can be quantified by researchers using one
or more indicators, and is a popular construct when investigating the use of information
systems (IS) , although its use as a construct overall has been inconsistent (Goode &
Gregor, 2009). The literature surrounding organizational size constructs used in the
information systems literature identifies at least twenty-one constructs if the literature is
searched on usage of the term ‘size’, ‘large’ or ‘small’ (Goode et al., 2009). Taking the
lead from Goode & Gregor’s (2009) findings on how respondents differentiate
organizational size constructs, this study uses four proxy measures for size identified
and adapted from that research: control (includes structure); resources; risk; and
complexity (Goode et al., 2009). These organizational size constructs identified in Table
1 are selected for their perceived importance in achieving a shared understanding
between supply chain actors and organizations, and utilized to compare empirically how
organizational size influences the importance firms place on supply chain dynamic
capabilities and developing supply chain innovation capacity (Storer & Hyland, 2010),
through utilisation of the Internet and EBS, in Australian beef industry supply chains.
No
1

Dimension
Control

2

Resources

3

Risk

4

Complexity

Literature Definition
Large firms have greater need for control
Small firms have different structure
Communication – large firms have greater need for
communication
Small firms have few resources
Large firms have more slack resources
Agility is not Lean
Risk Aversion – Small firms are more risk averse
Risk Tolerance – Large firms are more risk tolerant
Supply Chain discontent and lack of coordination –
organizational size is often related to supply chain
discontent due to lack of coordination. Large firms
often have greater requirements for SC coordination.
Large firms are more complex
Distribution – large firms have greater geographic
distribution

Citation
(Rai & Bajwa, 1997)
(Miller & Droge, 1986)
(Rai et al., 1997)
(Yao, Xu, Liu, & Lu, 2002)
(Bowen, 2002)
(Christopher, 2000)
(Arrow, 1962)
(Woo, 1987)
(Simatupang & Sridharan, 2005)

(Gerhart & Milkovich, 1990)
(Rai et al., 1997)

TABLE 1. Organizational Size Constructs (adapted from Goode & Gregor, 2009)

2.2

CONTROL

In this study access to supply chain structural and differentiated knowledge, with
capability developed through information sharing, is provided by access to the Internet
and EBS. These platforms also provide important sources of control and structure
within a group of supply chain actors (Nonaka & Takeuchi, 1995). This research argues
that control in a dynamic and changing business environment requires supply chain
organizations to both process information efficiently and create knowledge to meet
market needs together (Nonaka, 1994), although varying levels of control may exist as a
result of organizational size. By default, the boundary-spanning economic activity
relevant to supply chain transactions and electronic information sharing requires both
small and large firms to enlarge their management control. Control is no longer
confined within the legal boundaries of a single organization (Newman, Hanna,
Gattiker, & Huang, 2009), often leading to increased costs and structures within
organizations as a result of increased monitoring required between organizations along
the supply chain (Hopwood, 1996). However, in this industry, small business in beef
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supply chains, as opposed to large business, are not always in a position to absorb those
costs, and control of the industry is often in the domain of the large export processors.
2.3

RESOURCES

While small business in the supply chain often have less control in regard to industry
direction, they also have scarcer resources available to them in comparison to large
firms. Fortunately though, they often have greater capacity for stealth, speed and
selective attack; using agility and flexibility in their resourcing (Chen & Hambrick,
1995). Christopher (2000, pp.37) notes, ‘...agility is a business-wide capability that
embraces organizational structures, information systems, logistics processes and in
particular, mindsets, with a key characteristic of an agile organization being
flexibility...Agility should not be confused with lean. Lean, focuses on reduction and
elimination waste, and is usually associated with markets where there is high volume,
low variety and predictable environments (Canever, Van Trijp, & Beers, 2008; MasonJones, Naylor, & Towill, 2000).’ As Christopher (2000) points out, paradoxically, many
companies adopting lean as a business practice are anything but agile in a supply chain a point which may be relevant to the supply chain participants delivering low margin,
high volume commodity consumer beef to moderately dynamic and predictable
domestic and export markets. It may not be relevant to businesses participating in the
little known alternate beef supply chain - beef by-products, co-products and derivatives.
These supply chains deliver a diverse array of products such as leather, chemicals, biochemicals, pet-food, adhesives, and other materials to high velocity end-user domestic
and export market. A key factor affecting supply chain and organizational resources in
this industry is the divergent demand focus driving individual supply chains. Table 2
outlines how businesses participating in these different beef industry supply chains
might respond as a result.
Distinguishing
Characteristics
Focus

Demand Objectives

Supply Objectives

Lean and Static – Supply Driven

Agile and Flexible – Demand Driven

Meeting predictable demand in the
market (standardization) with long
product life cycles.
Static demand – commodity based
products, low product variety, cost
driven, low margins, market push
philosophy, forecasting often
algorithmic.
Gain efficiencies in the production and
logistic processes, innovation sporadic
and often at an individual level.

On meeting the demand in the right markets
(customized to markets) with short product
life cycles.
Volatile demand –high-end individualised
products, high product variety, availability
and quality driven, high margins, need for
customer input, market pull philosophy,
forecasting consultative.
Improve the alignment of the key business
processes within and between companies in
order to increase collaborative innovation and
overall industry supply effectiveness
Higher added value, physical and
marketability costs.
Often short, immediate, volatile, purchasing
policy – assign capacity.
Obligatory – often permeates through all
chain stages

Value

Lower added value, high physical costs.

Supply Chain

Often long and contractual, purchasing
policy – buy goods.
Highly desirable – often stops or is
filtered at the intermediary stages of the
chain

End-customer
Information Flow

TABLE 2. Lean versus Agile Beef Supply Chain Resource Models (adapted from Mason-Jones et
al., 2000 and Canever et al., 2008)

Theory suggests supply chains respond to market demand by joining valuable tangible
and intangible resources in order to deploy competences (Srivastava, Fahey, &
Christensen, 2001), but with the divergence in the core Australian beef supply chain,
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and small and large businesses operating across both, it appears agility and leanness are
necessary in this industry. In resourcing terms, larger businesses dominate both sectors,
creating dedicated supply chains (Evangelia, 2006; Stank & Goldsby, 2000), with speed
and cost savings through adoption of EBS and use of the Internet - a key strategy to
creating integration. Often small business rather than the larger business are
disadvantaged by these measures due to the costs and knowledge required to develop
these resources. Therefore small business relies on its agility to adapt and align existing
resources or draw on new resources to fall in line with supply chain partners.
Maintaining alignment through these resources is the key to their relevance in this
industry and market participation.
2.4

RISK

While small business is more risk averse than larger firms (Arrow, 1962), risk in this
industry relates largely to trust gaps that exist in five critical areas: information sharing;
reliability, timeliness; customisation; and work standards; together with issues of lack of
adoption of new technologies (Paterson, 2006). Additionally, organizational size is also
a risk factor due to the lack of mutuality afforded to small business, as market power
resides with the larger supply chain firms (Simatupang et al., 2005). Supply chain
success is aligned to intra- and inter-organizational coordination and cooperation
between upstream and downstream members and improved performance (Christopher,
1992). Yet with this industry, small business shares a larger proportion of the risk, in
that they must develop the resources and complexity of the larger firms just to stay in
the industry. With this dominance by larger firm and their use of integrated supply
chains and EBS, small business cannot afford to rely on dyadic or two-way
relationships or alignments, as it is argued these types of relationships do not exist in
isolation. The must form a range of aligned relationships through differentiated levels of
coordination such as formal and informal partnerships and collaborations (Cousins,
2002). Although this often causes multiple sources of supply chain discontent and risk
for small firms. Factors such as incongruent objectives, disintegrated performance
measures, unsynchronised decision-making, information asymmetry, misaligned
incentives and fragmented business processes (Simatupang et al., 2005) come into play.
While larger firms can absorb the impact of these factors, often smaller supply chain
organizations suffer. Supply chain alignment is often negatively impacted, with
individuals and organizations taking decisions that deviate from overall supply chain
competitiveness. Although government regulation has forced these supply chain actors
(small and large) to embrace the Internet and EBS, causing greater levels of mutual
dependence and trust, this has in turn created much higher risks associated with this
approach, particularly for small business verses large business.
2.5 COMPLEXITY
Complexity of this industry varies in terms of organizational size in relation to business
activities, innovation capacity, and geographical dispersion. For example, larger
numbers of small businesses rather than larger businesses across Australian beef
industry supply chains are located in remote areas of Australia. They often lack the
resources and control required to participate in industry-led innovation such as
utilization of the Internet and EBS due to simple issues such as inadequate bandwidth to
support these capabilities. This goal incompatibility (Lee, Kim, Hong, & Lee, 2010)
ensures complexity due to organizational size, especially in terms of utilisation of the
industry-led supply chain innovation capacity identified in this case. Another issue
affecting complexity in this industry is the divergence of the core industry supply chain
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mentioned earlier, often leading to long chains feeding into moderately dynamic
(Eisenhardt et al., 2000), or often static, domestic, and global commodity beef markets.
While other chains are short and feed into extremely complex, high velocity markets
(Eisenhardt et al., 2000) in either integrated domestic or global by-products, co-products
and derivative markets. This complexity then feeds into the innovation capacity
available within the various supply chains, with some actors capable of radical and
disruptive innovation, proactively changing market conditions or creating a better
market position. Particularly when competition cannot be challenged through existing
practices and price competition (Bessant, Birkinshaw, & Delbridge, 2004). Other supply
chain actors can only employ a more reactive approach through strategic exploitation of
their dynamic capabilities in an effort to reconfigure, realign or readapt to changing
market forces (Menon & Mohanty, 2008). This complexity is often related to cultural
competitiveness dissimilarities (Hult, Ketchen, & Nichols, 2002). In other words the
degree to which individual chain members are predisposed to detect and fill gaps
between what the market desires and what is currently offered (cf. Slater & Narver,
1995). This exists in this industry when chain members do not place the same level of
importance on servicing markets, or as a result of organizational size. Especially in
relation to downstream smaller producers verses upstream large-scale processors. These
dissimilarities may have a negative effect on the level of operational information
sharing, operational collaboration and strategic collaboration across whole-of-industry
supply chain (Lee et al., 2010). Organizational size plays a role in not only utilization of
industry-led supply chain innovation capacity, but also how organizations exploit their
supply chain dynamic capabilities to respond to utilization of this capacity. Therefore,
the following hypotheses are proposed:
H1Aa
H1Ba
3.

Organizational size is positively related to small business exploitation of
strategic supply chain dynamic capability.
Organizational size is positively related to large business exploitation of
strategic supply chain dynamic capability.

SUPPLY CHAIN DYNAMIC CAPABILITY

Dynamic capabilities are strategic capabilities and theory has developed from a
resource-based perspective although debate is ongoing on what constitute dynamic
capabilities (Helfat & Peteraf, 2009). Collis (1994), Eisenhardt and Martin (2000),
Teece et al. (1997), and Zollo and Winter (2002), argue they are routines and capacity
that provide dynamic improvement and strategic insight for organizations to react to
change in their external environments. Menon (2008, pp. 3) agrees and offers an
aggregated definition describing them as ‘the ability (out of the ordinary organizational
routines and operational capabilities) of the firm to purposefully create, extend or
modify its resource base so as to achieve congruence with the changing business
environment. They enable how new combinations of competences and resources are to
be developed, deployed and protected (Teece, Pisano, & Shuen, 1997) and involve the
core processes of learning, reconfiguration, coordination and integration as concurrent
processes, in creating highly context-specific and firm-dependent outcomes, which are
not identical, but may provide a competitive advantage’. Ketchen et al., (2007)
describes dynamic capabilities in the supply chain context as a ‘best value’ supply chain
model - those higher order supply chain capabilities that ensure the intra- and interorganizational relationships within the chain have the capability to react to market
conditions through systems investment, strategic relationship coordination, integration,
adaptation, agility, alignment, and meeting supply chain competitive priorities. Adding
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to this work, Storer and Hyland (2010) recently described supply chain dynamic
capabilities as the reconfiguration capability of supply chain members to meet specific
supply chain challenges, outside of normal routines, through strategically designed
supply chain activities aimed at satisfying a particular industry or market demand.
Dynamic capabilities may diminish over time if not utilised (Eisenhardt et al., 2000),
providing a reactionary platforms for supply chains to renew capabilities through
exploitation of pre-existing knowledge or exploration of ‘new knowledge-based
competences’ (Prieto & Easterby-Smith, 2006). In this instance - enabling beef industry
supply chain members to react strategically to meet national government mandated
industry change requiring the use of RFID tagging, and associated whole-of-industry
systems that enable tracking a commodity beef carcase back to the live animal. This was
a strategic initiative by the Australian beef industry and State governments to address
the requirements of international markets demanding tracking of all meat and meat byproducts sold into their markets. This initiative required all organizations in Australian
beef supply chains to react to external market forces regardless of organizational size.
Therefore the following hypotheses are proposed:
H2Aa
H2Ba
4.

Exploiting supply chain dynamic capability is positively related to utilisation of
supply chain innovation capacity in small businesses.
Exploiting supply chain dynamic capability is positively related to utilisation of
supply chain innovation capacity in large businesses.

SUPPLY CHAIN INNOVATION CAPACITY

As previously discussed, supply chain innovation capacity - unlike dynamic capability is not reactive or diminishing over time. Simply, innovation describes the successful
application of new ideas that may or may not create new or greater value for
organizations (Bessant, Lamming, Noke, & Phillips, 2005). This includes new products,
processes, systems and management capability strategic to maintaining markets and
competitive advantage (Rogers, 1962; Shavinina, 2003). New ideas can be evolutionary
(Utterback, 1986) – providing continuous and incremental improvements (Hyland,
Soosay, & Sloan, 2003); or revolutionary (Carayannis, Gonzalez, & Wetter, 2003) creating radical and disruptive change (Bessant, 2006). The latter best describes the
impact of RFID and EBS innovation to supply chains in this industry. As innovation is
not an isolated process at either the organizational level or the supply chain level, the
results of this innovation have been uncertain and underpinned discontent (Simatupang
et al., 2005). Although, at the same time this new capacity has developed both intrinsic
and extrinsic value to individuals and businesses alike within the industry (Shavinina,
2003). However, due to supply chain cultural competitiveness (Hult et al., 2002), as
discussed previously, the overall innovative effectiveness is affected (Hyland & Boer,
2006), with organizational size and resource differences preventing some strategic
relationships forming. Development of new competences, and capabilities is inhibited
that enable all supply chain actors to proactively develop and apply these new initiatives
or innovations (Storer et al., 2010). In the Australian beef industry, utilizing this
industry-led innovation capacity is necessary, regardless of organization size, if the
whole industry is to meet this particular market challenge. Therefore the following
hypotheses are proposed:
H3Aa
H3Ba

Organizational size is negatively related to utilization of supply chain
innovation capacity in small firms.
Organizational size is negatively related to utilization of supply chain
innovation capacity in large firms.
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5.

RESEARCH FRAMEWORK

The research framework adopted is a multivariate analysis approach using AMOS to
undertake Confirmatory Factor Analysis (CFA) and Structural Equation Modelling
(SEM). It is argued this methodology provides the best multivariate procedure for
testing both construct validity and theoretical relationships among a set of concepts as
represented by the multiple measured variables in this research (Hair Jnr, Black, Babin,
& Anderson, 2010) . CFA as the 1st step confirms the best-fit or non-fit of data to either
an invariant or variant model, providing a method to determine the extent to which
related items can be grouped together as distinct combined variables or factors (Cramer,
2006). SEM then confirms the accuracy of the CFA proposed variant and invariant
business models against the models that the actual data presents (Bryrne, 1998). The
latent construct variables (identified previously in Figure 1) have been operationalized
as shown in Table 3, in order to answer the key research questions 1. What factors
influence organizational size, supply chain dynamic capabilities and supply chain
innovation capacity? 2. Is organizational size and utilization of supply chain dynamic
capabilities related to utilization of industry-led supply chain innovation capacity
(Internet and EBS)?’
Component
Complexity

Risk

Control
(includes
Structure)

Resources

Component
Strategic SC
Dynamic
Capability
Component
SC
Innovation
Capacity

Operational Measures of Organizational Size Construct
A. Rate the extent to which the following relationships are important to your business?
8 categories of industry SC relationships identified from suppliers and customers
B. Rate importance of these areas to your business and that of customers/suppliers?
3 measures important to business success
Ranked by 1-5 metric scale – Not important to Very important
A. Indicate the extent to which you and your most important customers (suppliers) are jointly
engaged in the following activities?
9 Activities identified from the literature.
B. How would you explain the adequacy of internet services you use?
4 areas that impact internet services
Ranked by 1-5 metric scale – A. Not at all to extensively; B. Not adequate to Highly
adequate.
A. Rate the importance of types of information to managing your business?
4 key categories of information I
B. Indicate level of importance of following activities to your business?
3 key categories of business activities
C. What level of importance does business place on different methods of communication?
12 categories of communication – non-electronic and electronic
Ranked by 1-5 metric scale – Not important to Very important
Indicate the extent to which the following statements are true about the beef industry and use of
the internet?
17 statements relating access to resources in the beef industry.
Ranked by 1-5 metric scale – Strongly Disagree to Strongly Agree
Operational Measures of Strategic Dynamic Capability Construct
Indicate the extent to which you agree with the following statements about your relationships with
your customers (suppliers) overall?
2 condensed variables containing 15 measures relating to dynamic capability literature
Ranked by 1-5 metric scale – Strongly Disagree to Strongly Agree
Operational Measures of Supply Chain Innovation Capacity Construct
Rate the extent that the following business strategies are important to your business?
5 measures of innovation
Ranked by 1-5 metric scale – Not important to Very important

TABLE 3. Operational Measures for Latent Variable Constructs (adapted from Goode et al., 2009)

Survey data was acquired from a structured questionnaire resulting in 415 cases (16%
response rate). Supply chain activities across the Australian beef industry are
represented, with the response level well within the recommended range of 100 cases to
undertake SEM. With a predominance of small agricultural businesses represented in
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this study, the Australian Bureau of Statistics (ABS) agricultural small business
definition is used to split the data into small versus large business categories
(approximate 50-50% split). Small business is defined as having an estimated value of
agricultural operations (EVAO) of between AUD22,500 and AUD400,000 (Trewin,
2002).
5.1

CFA MODELLING RESULTS AND ANALYSIS

CFA in the first instance tests for ‘goodness of fit’ of the proposed measurement model
to examine the overriding hypothesis that access to supply chain dynamic capabilities
and utilization of supply chain innovation capacity (Internet and EBS) are not impacted
by organizational size. Outputs from the multi-group analysis measured by CFA (Hair
Jnr et al., 2010), had CFA factor loadings freed (i.e., estimated), and items loaded one
construct (i.e., no cross loading) at a time, with latent constructs allowed to correlate
(equivalent to oblique rotation in EFA). The input covariance matrix generated by both
levels of business included 11 measurement variables, 8 regression weights, 3 covariances and 14 variances. Results show the group invariant model (same path
coefficients) has a statistically significant chi-square value, X2 (N=398, df=90) =
117.23, p<.05), and is therefore a poor fit according to chi-square goodness-of-fit rules.
Whereas the group variant model (different path coefficients) had 50 parameters
estimated, and yielded an insignificant chi-square value, X2 (N=398, df=82) 101.566,
p>0.5) thus proving a better fit. However using baseline comparison fit indices of NFI,
RFI, IFI, TLI and CFI for both small and large organization models resulted in close to
or above 0.90 (range: 0.891 – 0.984), with an improvement in fit for both models
relative to the null model. Therefore, improvement in fit for both models is only
possible in the range 0.016 to 0.109. Root mean square of error of approximation
(RMSEA), which also measures ‘poor fit’ through the discrepancy per degree of
freedom – produced values ranging from 0.05 to 0.08 which are deemed acceptable.
Values for both invariant and variant path models recorded 0.025 and 0.028 respectively
and therefore are acceptable. The fit of the two models was then directly compared with
the Nested Model Comparisons. The difference in Chi-squares (15.66) with 8 degrees of
freedom (90-82) is significant - p < 0.05. Additionally, AIC which measures both model
parsimony and also ‘best fit’(those receiving low scores) showed in this case the groupinvariant model is both more parsimonious and better fitting than the group variant
model with a score of 201.23. PNFI values also supported this result with the group
invariant model having a higher to 1 value, and the difference between the two PNFI
values ranging 0.06 to 0.09. Further support for provided for the group invariant model
with un-standardised weights for both small and large beef supply chain organizations
in this model all significant by the critical ratio test (> ±1.96, p <0.05). Additionally, the
standardised regression weights for the invariant model range from 0.337 to 0.886 for
small business and 0.450 to 0.840 for large business, indicating that both the small and
large business measurement variables (11), are significantly represented by their
unobserved constructs. Variances and residual variances are also explained, with the
percentage of variances ranging from 21.2% to 78.6% for large business, and from 20.2%
to 70.5% for small business. Alternately the residual (unexplained) variances are
calculated by subtracting each explained variance from 1. Residual variances ranged
from 29.5% to 79.8% for large businesses, and from 22.4% to 78.8% for small business.
Therefore the best-fit model is the group invariant models for both.
5.2

SEM RESULTS AND ANALYSIS

Using the results from CFA, identical path models for each of the category- small
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business and large business - are then linked to their respective data sets and examined.
This is again by comparing the model fit for both an invariant path model and a variant
path model - hypothesised to share the same path coefficients – and represented in the
SEMs represented in Figure 3.

FIGURE 2. SEM –Small vs Large SC Business Models

Results indicate chi-square values for both the variant and invariant groups are
insignificant and producing a ‘good fit’ of the model to the data. The invariant group
model estimated 47 parameters and yielded X2 (N=398, df=85) = 102.91, p>0.05. While
the variant group model estimated 50 parameters and yielded X2 (N=398, df=82) =
101.56, p>0.05. Baseline comparison indices of NFI, RFI, IFI, TLI and CFI for both
models recorded close to 0.90, with these values showing significant improvement in fit
for both models relative to null model. Possible improvement in fit for these two models
therefore ranges between 0.015 and 0.104. The RMSEA fit index, which takes into
account the error of approximation in the population, yielded between 0.023 and 0.025
for both models’ values, making both models acceptable. The fit of the two models is
also directly compared through Nested Model Comparisons statistics, with the chisquare difference value for the two models recording 1.344 (102.910-101.566), with 3
degrees of freedom and not significant at p >0.05. Thus the two models (invariant
verses variant) do not differ significantly in their goodness of fit. Although, using the
AIC measure for parsimony and model fit, the invariant group model recorded 106.910,
a substantially lower score than the variant group model at 201.566. Therefore
according to theory, which states a simple model that fits well receives a low AIC score,
the invariant group model is the ‘best fit’ model for both small and large supply chain
business. Results from examining the invariant model regression weights with squared
multiple correlations in order to compare the difference between small business scores
and large business scores are set out in Table 4. The two (2) significant affects of
organizational size, by the critical ratio test (> ±1.96, p < 0.05), are related to the
exploitation of supply chain dynamic capability and indirectly related to utilization of
industry supply chain innovation capacity (Internet and EBS) through use of supply
chain dynamic capabilities. While small and large business scores were similar across
the range of relationships between the constructs, it appears large business put greater
emphasis on the relationship between organizational size and their ability to exploit
supply chain dynamic capabilities than small business (standardized regression
weightings - B = 0,782, B = 0.901). This may be due to the perception by larger
business that the larger the organization the greater the access to supply chain dynamic
capabilities. Larger firms in this industry obviously believe that size provides greater
access to resources and competences, including supply chain dynamic capabilities
(which are outside of normal day to day routines). Although small firms also identify a
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connection between organizational size and exploiting supply chain dynamic capability,
organizational size is not the issue for them. Small business rather than larger business
put greater emphasis on exploiting supply chain dynamic capabilities to utilize industryled supply chain innovation capacity (standardized regression weightings - (B = 0.578
and B = 0.346). It seems small business understand their lack of resources and control in
this industry, together with the trust and complexity issues, and rely on these
capabilities, which are outside of their normal routines and business practices, to fully
utilize innovations such as the Internet and EBS. Finally, both small and large
businesses acknowledge organizational size negatively influences utilization of supply
chain innovation capacity, but not significantly. This may be the result of organizations
perceiving that although size can negatively impact the level of internal capability and
capacity available to maximise benefits from industry-led innovation processes, their
capacity to exploit supply chain dynamic capabilities can minimize this impact.
Small Business
Org Size
Complexity
Org Size
RISK1
Org Size
Controla
Org Size
Resources2
Org Size
SDcap
Org Size
SCIcap
SDcap
SchDcap1
SDcap
SchDcap2
SDcap
SCIcap
SCIcap
SCI5
SCIcap
SCI8
SCIcap
SCI9
SCIcap
SCI10
SCIcap
SCI12

Estimate
.687
.514
.420
.334
.782
-.412
.798
.595
.578
.492
.691
.629
.897
.783

P

Large Business
Org Size
Complexity
Org Size
RISK1
Org Size
Controla
Org Size
Resources2
Org Size
SDcap
Org Size
SCIcap
SDcap
SchDcap1
SDcap
SchDcap2
SDcap
SCIcap
SCIcap
SCI5
SCIcap
SCI8
SCIcap
SCI9
SCIcap
SCI10
SCIcap
SCI12

***
***
***
***
.058
***
.014
***
***
***
***

Estimate
.687
.680
.661
.449
.901
-.285
.803
.665
.346
.669
.741
.806
.800
.727

P
***
***
***
***
.058
***
.014
***
***
***
***
***

*** = significance value <.001; Blank P value = value held constant

TABLE 4. Invariant Model - Regression Weights - Small Business versus Large Business Models

6.

DISCUSSION AND IMPLICATIONS

A body of work exits that identifies the advantages and disadvantages attributed to
organizational size, particularly in relation to utilization of innovation capacity (Cohen
& Klepper, 1996; Nieto & Santamaria, 2010; Rothwell & Dodgson, 1994). This study
adds to that work by empirically investigating how small business is impacted by the
mandatory introduction of agricultural industry-led supply chain innovation capacity
(the use of the Internet and EBS). Results confirm the hypothesised structural
relationships between the three latent constructs – organization size; supply chain
dynamic capabilities; and supply chain innovation –and that they operate similarly for
both small and large business. Hypothesis 1A and 1B are supported suggesting
organizational size (small versus large businesses) is positively related to exploitation of
supply chain dynamic capabilities. Although large business emphasised this relationship
more than small business, which is supported by current literature that suggests larger
firms rely on their size and capacity or material advantages to access innovation
capacity (Rothwell et al., 1994). Hypotheses 2A and 2B are also supported suggesting
small and large businesses positively relate exploitation of supply chain dynamic
capabilities to utilization of industry-led supply chain innovation capacity (Internet and
EBS). This is of less importance to large firms than it is to small business, confirming
small firms rely on exploitation of supply chain dynamic capabilities in order to react to
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external market pressures and innovate in a timely fashion (Rothwell et al., 1994). It is
important for firms of all sizes to maintain mutually complementary relationships to
ensure innovation success - particularly smaller firms lacking the scale and scope in
technological and related resources (Rothwell et al., 1994). Finally, Hypothesis 3A ad
3B are also supported, with business in this industry (both small and large),
acknowledging the negative relationship between the size of an organization and their
ability to utilize industry-led supply chain innovation capacity, but this result was not
significant. Obviously any perceived lack of access to resources affecting utilization of
innovation capacity must be able to be moderated through access to external capability
to achieve performances in line with supply chain requirements (Hewitt-Dundas, 2006).
It should be noted there is much debate around the role of firm size and how it affects
the internal capacity of organizations in the innovation process, particularly through the
level of endowments of important inputs to the process – money, facilities and human
resource management practices (Cakar & Erturk, 2010). In this study, smaller firms
particularly, believe using their supply chain dynamic capabilities – the ability to
integrate, align, adapt, collaborate, develop, interact through strategic intra- and interorganizational relationships and meet supply chain competitive priorities (Storer et al.,
2010) - allows them to engage more effectively in utilizing this innovation capacity. Yet
the literature does suggest forcing innovation capacity on an organization regardless of
size, often puts pressure on organizational capacity (Ram & Jung, 1991). Nieto and
Santamaria (2010) however recently confirm in their longitudinal study, that
collaborating in terms enabling technologies such as the use of the Internet and EBS
eventually does contribute to improving the innovativeness and competitiveness of
small to medium enterprises (SMEs). In summary, although mandatory regulation of
radio frequency electronic ear tag (RFID) for cattle product (Trevarthan, 2006) has
impacted beef supply chains, and required greater utilization of the Internet and EBS,
both small and large businesses appear to be adjusting and benefiting in their own way.
This confirms findings by others (Audretsch & Vivarelli, 1996; Feldman, 1949) who
argue while smaller businesses benefit from external technological infrastructure in
terms of developing innovation activity and capacity, larger organizations do as well but
the impact is not as decisive, due to their greater scale, capabilities and internal
resources. This study therefore contributes to supply chain literature providing
empirically-based insights about supply chains through drawing on multiple chain
participants, particularly small business. The second contribution is to shed further light
on the effects of cultural competitiveness (Hult et al., 2002)., specifically in utilizing
supply chain innovation capacity. A third contribution is to extend the growing number
of empirical studies that support the resource-based view contention that strategic
resources influence outcomes (Hult, Ketchen, & Arrfelt, 2007; Wernerfelt, 1984) using
SEM which allows the inclusion of unobservable constructs.
7.

LIMITATIONS

SEM studies presents the possibility of a number of limitations, such as inadequate
reporting of sampling issues, measurement issues, reproducibility issues, equivalent
models issues and re-specification issues (Hult et al., 2002). Efforts have been
undertaken to avoid such limitations although they may exist in the context of
developing equivalent models and re-specification issues, as the study is industry
specific and possible impacts from the effects of variation in corporate practices from
one industry sector to another. While the sample size was robust in terms of the research
methods used (CFA and SEM), it may be restrictive in terms of a generalizable result.
Also the focus on three latent constructs of total supply chain performance is limiting.
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