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ABSTRACT
Perishable goods offer extreme supply chain challenges due to the need to supply product very quickly to the right place in the right quantities. To date, highly responsive but traditional supply chains have been utilised to meet customer requirements for perishable goods. Unfortunately, in extreme cases such as the cut flower industry in Australia, this has required a complex, high cost supply chain that is characterised by waste and adversarial relationships between supply chain partners. These supply problems are compounded by customer requirements for a highly perishable product that cannot be stored. The situation is further complicated by the need to centralise flower production in a few well-dispersed locations. Cut flower trading is driven by traditional adversarial supply relationships and that offer only superficial collaboration practices. This paper explains the current supply network in terms of inter-organisational relationships. It is supported by consideration of theoretical aspects (collaboration and inter-firm structures) in addition to observed aspects of the cut flower supply network. A case is presented to suggest that the industry could achieve a better deal for customers, benefiting from major improvements in quality, volume and supply efficiency by adopting modern ideas in collaborative supply theory. However, there are powerful players within the industry who may prefer to extend decades old archaic supply practices because they probably see a customer centred approach leading to intensified competition and reduced margins, albeit with increased volumes, being of little benefit to them. Hence, it is concluded that achieving supply chain improvements will be a difficult challenge.
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INTRODUCTION

Compared with other countries, the Australian cut flower industry is relatively small in terms of total sales value at AUD 170 million although the industry estimates a current annual production farmgate value of approximately AUD 700 million (HAL 2004), indicating a great deal of wasted production in the industry. Much of this waste is likely to be attributed to supply network difficulties. The domestic market consumes 90% of the national production, leaving the remaining 10% for exportation (Lim-Camacho 2006). Australia tends to be very self-sufficient in cut flowers probably because of its geographical position and associated difficulties in importing perishable products. Increases in the Australian cut flower demand are likely to be met directly by Australian growers. There has not been a great deal of research in the cut flower supply chains in Australia. Hence, inter-firm relationships are considered to be in their early stages in terms of supply chain collaboration. This creates problems in generating higher market volumes and value (Lim-Camacho & Dunne 2005). Most research in the area has been reported by Dunne and Lim-Camacho from the University of Queensland.

The world’s best practice in the cut flower industry is probably in the Netherlands, where most of the transactions between growers and wholesalers take place in auction marketplaces, generally using the traditional ‘auction clock’ based prices. In NSW the Sydney flower market at Flemington represents around 70 to 75% of the flower trades. The only function of the market is to serve as a trader’s meeting point (divided into lots) for wholesale trading. All traders are shareholders of Sydney Markets Limited (Sydney Markets 2007). 

TABLE 1: 

NSW cut flower industry data (McGregor 2002; HAL 2004; Gollnow 2003)

	Farmgate value
	(estimated) AUD 200 M

	Hectares
	700 ha

	Cut flowers & flower seed
	150 estimated establishments in NSW > AUD 22,500 pa

	Cut flowers & flower seed
	700 total growers


RESEARCH
Investigation and analysis in this paper is based on the application of a set of fundamentals of collaboration and the intensity of those collaborative fundamentals in the cut flower industry. Investigation of these fundamentals was considered to be most relevant and applicable to the collaborative characteristics and limitations in cut flower supply networks. These collaboative fundamentals are activities and/or processes involved in collaborative supply practices and consist of cultural elements, metrics, cost, risk and benefit sharing, information sharing and power management and are described below. Results of an informal survey of NSW retailers, anecdotal inference from observation of the NSW cut flower markets and literature review based upon the current status of these collaborative fundamentals are reported below.

Cultural elements are considered the basis of all collaboration; they consist of human behavioural aspects such as trust, honesty, openness and communication (Barratt 2004).

Metrics are tools used as a guideline for the chain members to set regulations and discipline, and therefore carry out activities such as managing power and cost, risk and benefit sharing. For example, if a supply chain element cannot be measured, it cannot be managed and improved. The regulations obtained with metrics create understanding, drive behaviour and lead to results. Sometimes they are referred as collaborative performance systems (Simatupang & Sridharan 2006; - Fawcett, Allram, & Ogden, 2000). 
Cost, risk and benefit sharing are elements used to maintain the stability of collaborative practices. Some schemes propose mutuality between parties and others schemes propose incentive individual practices such as pay-for-performance and pay-for-effort. These schemes assume that rewarding performance and effort will motivate individual supply chain members to achieve a certain level of performance (Simatupang & Sridharan 2005; Barratt 2004).
Information sharing is a basic required fundamental to integrate the different collaboration members, although sometimes it is considered as sharing a risk. In addition to intermediation, this can lead to information asymmetry impeding information clearness and adding value to the exchange. (Barratt 2004).
Managing power consists of managing the interactions between supply chain cultures, sharing cost, risk and benefit elements; and dependence and penalty systems. It is difficult to achieve a balance among the parties; but a good way to ease the power managing task is to set common goals (Matopoulos et al. 2007; Simatupang & Sridharan 2005a; Barratt 2004; Van Alstyne 1997; Kampstra et al. 2006).
Intensity of collaboration explains the degree of collaboration according to collaborative depth, collaborative scope, roles of collaboration and the approaches adopted to help the achievement of collaboration.

Collaboration depth is explained by Cohen and Roussel (2005) who divided collaborative relationships into 4 levels: transactional, cooperative, coordinated and synchronised. (See figure 1). Transactional is the simplest form of interaction. It is an arm’s length relationship
 that has the aim of simplification and thus creating easier, more frequent transactions. Cooperative collaboration aims to facilitate basic data sharing with some automated tasks. Coordinated collaboration is a more complex degree of collaboration reserved for strategic or critical partners. Synchronisation is the highest collaborative level, where all of the collaborative fundamentals are combined at a maximum level.
Scope of collaboration determines the supply chain dimension to which the collaboration is aiming. For example, vertical collaboration describes collaboration with upstream and downstream organisations; horizontal collaboration describes collaboration with “parallel” or “equivalent” organisations; and complex collaboration takes into account combinations of both (Barratt 2004).
Roles of collaboration describes the way in which organisations can be classified into three major roles: the collaboration leader, the collaboration coordinator and the remaining collaboration members. Each organisation plays its role depending on the power and influence over the rest of the chain members.  Usually the collaboration leader and coordinator are the same (Kampstra et al. 2006).
FIGURE 1

 Supply chain collaboration depths (Cohen & Roussel 2005, p143) 
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Approaches to collaboration in the NSW Cut Flower Industry

Dyadic relationships are the most common in the NSW cut flower supply network (since it is also the simplest one to manage), and entail maintaining independent relationships with each of the collaborative members. Network approaches are also used; these are multi-dyadic relationships (usually they are horizontal and parity-based) with (N-1)! dyadic interactions (Lincoln & Guillot 2003). There are other less used approaches to collaboration such us vertical integration (Kampstra et al. 2006).
Networked structures (Grandori and Soda, 1995) are classified as social networks, bureaucratic networks and proprietary networks, depending on whether they are formalised and/or whether they are centralised or parity-based.
Social networks have their main relevance where relationships are not formalised by contract agreements. They are divided into symmetric (or parity-based) networks; and asymmetric (or centralised networks). In symmetric networks the relationships are characterised by horizontality and the fundamentals of cultural elements; which sustain these types of networks. Personal networks, where organisations are involved through personal relationships of members, are among social symmetric networks (Van Alstyne 1997; Grandori and Soda 1995). Asymmetric or centralised social networks are distinguished by the presence of a central agent. 
Bureaucratic networks are formalised in exchange or associational contractual agreements. Formal agreements specify both the collaborative relationships and terms of exchange of goods and services (Grandori & Soda 1995).
Proprietary networks are bureaucratic-based networks with proprietary commitment; i.e. include inter-firm cross-holding of equities and property rights (Grandori & Soda 1995).
RESULTS: NSW CUT FLOWER SUPPLY NETWORK ANALYSIS

The cut flower industry in NSW has a networked structure (FIGURE 2), where multiple trading combinations are possible. The principle causes of this networked structure are traditionalism and the particular characteristics of the cut flower industry and its chains (E.g. the large variety of flowers).

Basically, the NSW cut flower network is formed by the Sydney flower market (market-based transactions), multiple arm’s length transactions (in different directions) and various collaborative sub-networks (usually with low collaboration intensity). The Sydney flower market plays a central role and also influences the rest of the trades and networks (E.g. Some NSW florists tend to base their purchasing on cost rather than high quality). Most of the sub-networks are social networks with traditionalistic long-term personal agreements, usually parity-based networks, although some networks can be social and centralized. For example, some market wholesalers play a collaboration leader/coordinator role. To explain the relationships and its collaborative characteristics in the NSW supply network, the flows and channels that track the flowers will first be explained. The status of the collaborative relationships in NSW will then be considered.

Channel types

From the NSW network layout (FIGURE 2) three main channel types can be observed (see FIGURE 3). 

Through Sydney flower market (A):

It is the most common of all channels. Around 70-75% of flowers traded in NSW are sold through the Sydney flower market. The flowers can be sold directly by the grower, or through another party (agent or market wholesaler).

Grower to Retailer directly (B):

Selling directly to the retail shop is not unusual (20-25% of flower trades). This mainly applies to florists outside the NSW capital city area (Sydney) and with close geographical location with growers. Agreements with both parties are usually long-term and non-written (social networks).

Through Independent wholesaler (C):

This channel is not often found (less than5% of the trades) due to the low retailer demand. The main customers of this channel are florists located far from Sydney that need to complement their local flower supplies with specific orders. At the present time, the only independent domestic wholesaler in NSW is Tesselaar Flowers, which is a branch of the main wholesaler located in Victoria (where independent wholesalers enjoy a more prominent position). 
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FIGURE 2

 Structure of the NSW cut flower supply network
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FIGURE 3 

Different channels where cut flowers flow in NSW

Collaboration in the NSW supply network

Out of the different channels taken by the flower supply, the majority of the organisations are cross-functional (not process- not functionally focussed). They trade multilaterally with different parties (horizontally or vertically) i.e. an organisation can trade in a parallel way with different organisations and sub-networks (also with different collaboration intensity). In general, collaboration is very superficial, and is normally centred in transactional collaboration in the sell-buy process; which leads to the most basic form of collaboration. Thus, the relationships do not cover more than two tiers of organisations (seller-buyer). 

TABLE 2 

The types of sub-networks with collaborative relationships in NSW
	Cooperative of growers

	Growers and grower agent

	Growers and market wholesaler

	Growers and independent wholesaler

	Between retailers

	Growers and retailers

	Retailers and market wholesalers

	Retailers and independent wholesaler


Cooperative practices between growers within the horticulture industry are found in formal grower cooperatives, which are a common practice (mainly in Europe) used to empower smaller growers when trading with larger, more powerful traders. There is mutual support between the cooperative parties in multiple activities (E.g. complementing assets, sharing fixed costs and knowledge). Joint decisions are made and therefore, the cultural elements are fundamental to functionality of these cooperatives. This makes cooperatives of growers one of the most intense forms of collaboration. In NSW, cooperatives of growers are very unusual. This contrasts the Netherlands where growers’ cooperatives are predominant; i.e. Dutch auctions. 

TABLE 3

Collaborative characteristics of Cooperative of growers

Growers and grower agents

The majority of growers try to find ways to sell their flowers in the Sydney flower market. The growers that cannot afford to pay for the market large amounts of commision attempt to find other ways of selling their produce, like selling the flowers through an agent. Social relationships (usually personal) are the enablers of this type of collaboration. The main difference between selling to a growers’ agent or to a market wholesaler is that the grower can ‘push’ into the Sydney flower market the desired amount of flowers (with minimal constraints and conditions). In these cases, the collaboration intensity closely depends on the cultural elements of the grower agent, and only entails the selling and/or the transportation process.

	Collaborative fundamentals
	Cultural elements
	The basis of the cooperative; e.g. trust and openness

	
	Metrics
	Moderate/basic (e.g. the production of flowers), which are used to support cost, risk and benefit sharing

	
	Cost, risk and benefit sharing
	Proportional to the cost and risk sharing

	
	Information sharing
	Forecasting, production and selling information

	
	Managing power
	Consensus, i.e. joint decision

	Intensity of collaboration
	Collaboration depth
	Cooperative and/or coordinated

	
	Collaboration scope
	Horizontal

	
	Roles of collaboration
	Usually the bigger grower is the collaborative coordinator and leader

	
	Approaches of collaboration
	Network approach

	Collaborative processes
	Growing, selling and joint business planning and knowledge sharing

	Network type
	Social personal


TABLE 4

Collaborative characteristics of growers and grower agent

	Collaborative fundamentals
	Cultural elements
	Basic

	
	Metrics
	Heavily dependent on trust since the grower agent sells the other growers’ merchandise

	
	Cost, risk and benefit sharing
	Profit should be close to proportional and is also dependent on trust as well as the other cultural elements

	
	Information sharing
	Little chats on pricing, selling process and some consumer preferences (ideally)

	
	Managing power
	Proportional or some enforcing in the agents’ self-interest 

	Intensity of collaboration
	Collaboration depth
	Transactional or cooperative (ideally)

	
	Collaboration scope
	Horizontal

	
	Roles of collaboration
	Grower agent is the leader and coordinator

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Sell and/or transportation

	Network type
	Social personal and asymmetric


Growers and market wholesalers

Growers with little influence or power to sell directly to florists or to the Sydney flower market (directly or through an agent) choose to sell through market wholesalers. The collaborative relationships usually entails the sell-buy process, and are usually asymmetric and very superficial (transactional), where the 

market wholesaler plays the coordinator and leading role. There are some exceptions such as some high quality or empowered growers and some importers that require more parity-based relationships. These relationships can entail some bureaucratic agreements that allow the growers to ‘push’ a certain weekly quantity of their production to the wholesaler. 

TABLE 5 

Collaborative characteristics of the relationships between growers and market wholesalers

	Collaborative fundamentals
	Cultural elements
	Non or basic

	
	Metrics
	Basic

	
	Cost, risk and benefit sharing
	No share

	
	Information sharing
	Little chats with basic information (from the wholesaler to the grower in favour to the market wholesaler)

	
	Managing power
	Proportional or some enforcing in wholesalers self-interest

	Intensity of collaboration
	Collaboration depth
	Arm’s length (sporadic collaborators), transactional (both types of collaborators) or cooperative (fixed collaborators)

	
	Collaboration scope
	Vertical or Horizontal (if collaborating with importers)

	
	Roles of collaboration
	The market wholesaler  is the collaborative leader and coordinator

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Buy-sell

	Network type
	Social and asymmetric (very little bureaucratisation)


Growers and independent wholesaler 

The functioning of the collaborative relationships between growers and the independent wholesaler are similar to the growers and market wholesalers; i.e. they both have fixed high quality growers and importers collaborators and also some sporadic grower networks. Although in this case the relationships are a bit more bureaucratic and parity-based.

TABLE 6 

Collaborative characteristics of the relationships between growers and independent wholesaler

	Collaborative fundamentals
	Cultural elements
	Basic or moderate (fixed collaborators)

	
	Metrics
	Basic metrics  

	
	Cost, risk and benefit sharing
	Variable, it is established in the formal agreement (bureaucratic)

	
	Information sharing
	Little chats about selling information (fixed growers)

	
	Managing power
	Proportional (bureaucratic network)

	Intensity of collaboration
	Collaboration depth
	Arm’s length and transactional (sporadic collaborators) or cooperative (fixed collaborators)

	
	Collaboration scope
	Vertical or horizontal (when collaborating with importers)

	
	Roles of collaboration
	Independent wholesaler is the leader and coordinator

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Replenishment, joint business planning (very basic) 

	Network type
	Bureaucratic symmetric (fixed collaborators), and social and bureaucratic asymmetric networks (sporadic collaborators)


Between retailers 

This form of collaboration is based on long-term personal networks; nevertheless collaboration is very superficial; i.e. they collaborate in the purchasing and transportation process in order to save money and effort when going to the Sydney market, especially for retailers out of the Sydney area.

TABLE 7

 Collaborative characteristics of the relationships between retailers

	Collaborative fundamentals
	Cultural elements
	Basic

	
	Metrics
	Basic 

	
	Cost, risk and benefit sharing
	Proportional to the effort in the collaborative process

	
	Information sharing
	Little chats

	
	Managing power
	Consensus or some minimal pressure in the leader’s self-interest

	Intensity of collaboration
	Collaboration depth
	Transactional

	
	Collaboration scope
	Horizontal

	
	Roles of collaboration
	The retailer that executes the collaborative process is the collaboration leader and coordinator.

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Buying and transportation

	Network type
	Social personal


Growers and retailers 

This form of collaboration is very diverse. Basic forms of transactional collaboration in the buy-sell process are the most usual. These are social networks, some of them with long-term (no bureaucratic) personal agreements.

TABLE 8

Collaborative characteristics of the relationships between growers and retailers

	Collaborative fundamentals
	Cultural elements
	Non or basic

	
	Metrics
	Basic 

	
	Cost, risk and benefit sharing
	None

	
	Information sharing
	Little chats

	
	Managing power
	Diverse

	Intensity of collaboration
	Collaboration depth
	Arm’s length or transactional

	
	Collaboration scope
	Vertical

	
	Roles of collaboration
	Usually the retailer is the leader (the retailer pulls the orders)

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Buy-sell

	Network type
	Social network


Market wholesalers and retailers 

There are two kinds of relationships between retailers and wholesalers. The first one takes place in the Sydney flower market and is not considered collaboration (arm’s length). The second one is a collaborative relationship which usually takes place in the retailer’s place (normally supermarkets and convenience stores). The flowers sold through these retailers are leftovers or low quality flowers that were not sold in the Sydney flower market.

Normally a single market wholesaler (network powerhouse) has the exclusivity to sell cut flowers in the retailers’ place. The market wholesaler manages and arranges the stands (through visual control VMI) so the supermarkets and convenience stores can get rid of all the processes involving cut flowers except selling them. 

TABLE 9 

Collaborative characteristics of the relationships between retailers and market wholesalers

	Collaborative fundamentals
	Cultural elements
	Moderate

	
	Metrics
	Moderate

	
	Cost, risk and benefit sharing
	It is established in the formal agreement (bureaucratic)

	
	Information sharing
	Financial and basic operational information

	
	Managing power
	Proportional

	Intensity of collaboration
	Collaboration depth
	Cooperative or coordinated

	
	Collaboration scope
	Vertical

	
	Roles of collaboration
	The retailer is the collaborative leader and the market wholesaler is the coordinator 

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Replenishment (VMI) and joint business planning (basic)

	Network type
	Bureaucratic


Independent wholesaler and retailers

Independent wholesalers in collaboration with a logistics provider, offer retailers the possibility of sending flowers directly to the retailer’s premises  (florists can also obtain flowers from the wholesaler’s headquarters). This form of collaboration is based on bureaucratic and parity-based agreements, where sometimes florists and growers can collaborate directly to pre-pack specific sets of orders from the grower’s premises (which makes for more efficient the supply processes), although the flowers physically go through the wholesaler’s premises. This seems to be one of the most advanced forms of process-focused collaboration, although it is based on quality instead of price and probably does result in a price premium to the final customer.

TABLE 10 

Collaborative characteristics of the relationships between retailer/s and independent wholesaler

	Collaborative fundamentals
	Cultural elements
	Moderate

	
	Metrics
	Basic-moderate amount of flowers and mileage (logistics provider)

	
	Cost, risk and benefit sharing
	None

	
	Information sharing
	Information about the orders, since the flowers are shipped directly to the retailer shop. Sometimes this information is forwarded to specific growers (pre-packed orders from growers premises)

	
	Managing power
	Proportional

	Intensity of collaboration
	Collaboration depth
	Arm’s length, transactional or cooperative (unusual)

	
	Collaboration scope
	Vertical

	
	Roles of collaboration
	Usually the retailer acts as the leader (the retailer pulls the orders)

	
	Approaches of collaboration
	Dyadic

	Collaborative processes
	Buying

	Network type
	Bureaucratic parity-based


CONCLUSIONS
The current level of collaboration in the NSW cut flower supply network is very superficial and considered to be in an embryonic stage. The cut flower industry in NSW is still driven by the same practices as it was decades ago. There have been improvements in the growing processes (E.g. better technology, breeding, the usage of greenhouses etc) and new, larger Sydney flower market premises. In addition, there have been few if any advances in the process of supplying flowers to customers with the exception of ‘virtual florists´ and some negligible grower-to-retailer internet-based transactions. On the other hand the network powerhouses (big market wholesalers) have a dominant position that does not stimulate collaborative practices other than with powerful retailers, of which there are few due to the fragmented structure of retailing networks.

The networked structure is mainly a consequence of production characteristics. The product is basically processed by arm’s length transactions, small collaborative sub-networks (mainly social sub-networks with transactional collaboration) and the central hub role of the Sydney flower market. The structure and characteristics of the NSW cut flower supply chain do not facilitate process-driven collaboration. The Sydney flower market and the industry culture are the main reasons for this, since it divides the supply chain into two different parts and facilitates market-based transactions based on price, leaving behind collaborative practices. 

Possible improvements in the current collaborative practices are growers’ cooperatives, independent wholesalers, internet direct trading, bureaucratisation and standards for the industry and more direct and local trading. However, dominant powerful players in any entrenched supply chain are naturally self interested and not likely to encourage the intensity in industry competition that improved collaborative supply practices and hence greater equality among supply network players would bring. They have to understand that unless volumes and quality are allowed to improve within the industry, the industry as a whole will become uncompetitive and will lead to its demise. There will be major cultural change challenges in encouraging 
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