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Developments in digitisation and the need to reduce carbon emissions have increased attention on port call optimisation. Just-in-time arrival for ships is recognised in the literature as being achieved more readily in container trades than in bulk trades. This paper examines the governance and trade logistics conditions in the bulk trades of Vancouver, Canada, as the increasing number of ships at anchor gives rise to the need to explore the absence of initiatives to limit anchorage and to identify what is done elsewhere to manage the incidence of anchorage. Newcastle, Australia, is used to identify critical governance and logistics factors that played a role in the development of innovative practices to reduce anchorage. The major obstacles to port call optimisation lie in the organisational and behavioural aspects of maritime logistics, not in the technology of digitisation.
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INTRODUCTION
The period that the world has grappled with the Covid pandemic has put a spotlight on change. This is evident in ports where the digital revolution has created new opportunities for improved performance in logistics chains to the benefit of the economy and the environment. The reduction of anchorage through port call optimisation (PCO) is a realistic goal.
Periods of change are commonly driven by the interaction of innovations in technology with human ingenuity. Such was the case fifty years ago as logistics management transitioned from a military concept to industrial practice and subsequently morphed into supply chain management. Comparable changes are imminent now as digitisation holds the promise of gains but demands new levels of cooperation involving intergovernmental organizations, governments and port authorities as well as industry stakeholders in maritime trade and logistics, World Bank (2020).
Digitisation is the key enabler and driver as it leads to heightened supply chain visibility and new decision-making processes. But effective change is not just a matter of technology. More importantly, it requires changes in perceptions, attitudes and political commitments across corporate, non-governmental and governmental organisations. The human dimensions of innovation are often more difficult to resolve than the technical ones, Waters (1973).
The varied adoption of digitisation triggered a call to action communiqué by leading port and shipping industry organisations, World Ports Sustainability Program (WPSP, 2020). The call for action sets out nine priority areas for action to advance digitisation in ports. One of these is to “Raise awareness, avoid misconceptions, standardize and promote best practices as to how port communities can apply emerging technologies”.
This paper contributes to the work of promoting digitisation by investigating factors contributing to levels of anchorage in dry bulk trades. Reduced anchorage has too often been treated as a by product of other objectives, such as reducing greenhouse gas (GHG) emissions, rather than as an end itself. The focus here is on anchorage in ports with substantial dry bulk trades because the challenges of achieving change are great as a result of the diversity of corporate interests and logistics conditions, IMO (2020).
The absence of studies focused on reducing anchorage in such ports warrants an investigatory research approach to identify the port governance and commodity logistics conditions that affect the adoption of measures to improve the management of the level of anchorage. The port of Vancouver is used as a case study as the level of anchorage has been increasing for some time and has become a political issue, Transport Canada (2018). To provide perspective and to gain insights on the conditions in Vancouver, the experience in the coal trade of Newcastle, Australia is reviewed as, since 2010, that port has been successful in managing the logistics of export coal with greatly diminished levels of anchorage.
Examination of conditions affecting anchorage in the two ports requires attention to many governance and logistics factors that affect anchorage. The breadth of the coverage and the confidentiality of contractual arrangements precludes detailed analyses. Nevertheless, the experience in the dry bulk trades of these ports provides an opportunity to identify challenges to the adoption of measures to reduce anchorage and to identify strategies to advance their adoption.
The concern with anchorage is akin to the recognition by Toyota over 50 years ago of inventory as an indicator of inefficiency in manufacturing. Toyota introduced new business concepts and practices to reduce inventories including just-in-time (JIT) product availability. JIT is now a widely recognised strategy although rarely achievable in a pure form. The goal in port logistics may be captured by the term “fluidity” under which intermodal transfers take place with only efficient levels of equipment delays and product inventories.1
The paper is in six sections. As the need to decrease vessel anchorage is an important driver of PCO, the next section reviews the literature on and related to anchorage. The third section reviews developments in digitisation for PCO and the rapid development of companies providing related digital services. In section four, Vancouver is used as a case study to describe the structural, contractual and policy conditions affecting logistics and anchorage in a port which is not pursuing a PCO strategy. The experience in Newcastle is summarised in section five to identify conditions that facilitated change there and may carry lessons for Vancouver and other ports. The final section draws on the conditions in the two ports to identify challenges to reducing anchorage and to suggest strategies that may lead to improved performance.
LITERATURE REVIEW
The anchorage of ships normally gets attention when supply chains are not working well and ships line up at ports, as is happening in too many container trades in 2021. This and other crisis times are not dealt with here although the waiting ships demonstrate that ships at anchor are commonly the evidence of logistics problems along the chain. Ships at anchor are equivalent to the spots that are evidence of measles.
Some ships at anchor in ports are commonly taken as business as usual; a necessary inventory to accommodate the uncertainty of ship arrivals in light of variable ocean and port conditions. This may account for academic articles on anchorage dealing not with the economics of ships at anchor but with their safety, the utilisation of areas for anchorage, Zhong and Ai (2017) and Oz et al. (2015), and the effects of anchorage on the marine ecosystem, Broad et al. (2020). Studies modelling aspects of port terminal operations and performance, usually container terminals, do not examine the effects of management practices on the level of anchorage, Golias et al. (2009), Legato and Mazzo (2020). Attention to anchorage has arisen from the interest in strategies to save fuel and to reduce GHGs.
The virtual arrival clause (VA) was developed for charter parties to enable slow steaming when there was a known delay at the discharge port, INTERTANKO (2011), BIMCO (2013). The potential reduction in fuel consumption and emissions from the application of VA have been studied, for example by Jia et al. (2017) and Hensel et al. (2020). Although VA has not been widely adopted even in oil trades and seems absent from dry bulk trades, renewed interest is evident because of the need to reduce GHGs, BIMCO (2021).
The Global Industry Alliance to Support Low Carbon Shipping (GIA, 2020) of the International Maritime Organisation (IMO) outlines a broad approach to reduce GHG emissions in its “Just In Time Arrival Guide–Barriers and Potential Solutions,” IMO (2020). It is an important document as it outlines the full range of decisions in supply chains that affect port call optimization and therefore the level of anchorage. However, the Guide recognises JIT arrival is most likely to be realised for scheduled services such as container services for which the (normal) availability of containers to load can be assumed. The Guide does not deal with issues of inland logistics which are vital in bulk trades for which specific cargoes have to be available for specific vessels (Bruijn, 2021).
The literature and management practices in the last decade reflect the opportunities advanced by digitisation and, for shipping, the requirement by the IMO that all cargo ships over 300 gross tons in international trade be AIS capable by December 31 2004. AIS data has enabled much new research in shipping. Hensel et al. (2020) note the many studies estimating emissions for particular vessels in specific areas and outline a methodology for global measurement. Jahn and Scheidweiler (2018) use AIS and vessel data to develop a predictive model of vessel speed to derive improved estimates of vessel arrival times for German North and Baltic Sea ports.
Pursuing the goal of reducing greenhouse gases (GHGs) from ships results in attention being given primarily to vessel operations. Little attention is given to factors in cargo logistics that give rise to the need for vessels to anchor. The main insight for anchorage from the emissions literature is the consideration of factors that inhibit the adoption of slow steaming and, therefore, result in the persistence of anchorage. The dominant among them are the contractual terms in charter parties followed by the first-come-first-served policy of some terminals, Rehmatulla (2012). Kontovas and Psaraftis (2013) present the problems preventing the adoption of the win-win approaches to emissions reduction in the more formal context of the principal-agent problem. BIMCO has issued a 2021 JIT charter party clause to address the effect on ships under voyage charter that they should “proceed with due or utmost despatch and without deviation” BIMCO (2021). This normally applies to loaded ships. The literature has not dealt with the ships proceeding in ballast to arrive (give their Notice of Readiness) within the laycan period of the charter party, as occurs in exporting trades.2
More detailed and operational insights into the challenges of emission reduction by port call optimisation are provided by the qualitative research of Johnson and Styhre (2015) and Poulsen and Sampson (2019), Poulsen and Sampson (2020). They report, on the basis of ship records and interviews and sailing on two ships and interviews, on the variety of commercial and operational matters inhibiting the use of VA and the optimal timing of port operations. Prominent among the obstacles is a lack sharing of real-time traffic information among port stakeholders. Poulsen and Sampson (2020) observe that “best practices might be present when the same company owns terminals and cargoes and/or ships and ensures port stakeholder coordination.”
DEVELOPMENTS IN PORT DIGITISATION
The momentum of digitised real-time information systems in ports is unfolding in waves. There are many organisations addressing innovations in ports; UNCTAD (2020) has a non-exhaustive list of fifteen initiatives including International Taskforce Port Call Optimization (ITPCO), the International Port Community Systems Association (IPCSA), and the International Port Collaborative Decision-Making Council (IPCDMC). The concept of the smart port is institutionalised in the Smart Ports Entrepreneurial Ecosystem Development (SPEED) project which aims to improve ports in Belgium, France, the Netherlands and the United Kingdom by using new advances in technology and data science. The Resilience Shift project aims to advance the provision of port infrastructures, including information, to advance port communities, Davey et al. (2021).
There are also many new technology companies that have developed hardware and software systems for market segments, Zion Market Research (2021). These include services to facilitate optimisation of vessel routing and speed using real-time information on many environmental and economic conditions; examples are Nautilus Labs and TerraVision. There are also services, for example PortLink, that focus on port information systems appropriate for vessel traffic management systems. New services are available to ships and terminals to calculate estimated time to complete (ETC) loading, for example, United Kingdom.-based CargoMate of Intelligent Cargo Systems. NxtPort in Antwerp offers a platform of services for sharing data between different port players. MGI, a logistics company founded in Marseille, has developed a system to manage goods flows in port, airport and inland logistics communities.
European ports are hosts to initiatives advancing port call optimisation. Lind et al. (2016) presented a paper in Vancouver to advocate the adoption of port collaborative decision making (PortCDM) to overcome poor predictability about the timing of events in ports. (Vancouver is still lagging) PortCDM is a concept of sharing time data related to port calls in real time to facilitate increased efficiency in just-in-time arrivals, berth productivity, reduce waiting and anchoring times. The concept has been tested in several European ports under the Sea Traffic Management Validation Project co-financed by the European Union and numerous corporations, STM (2017), STM (2021). The Port of Rotterdam commercialised its Pronto system into PortXchange. The Port of Antwerp has developed Antwerp Port Information and Control System (APICS). The Hamburg Port Authority initiated ChainPORT to work with other leading ports to share knowledge about new opportunities for taking advantage of digitisation, Hamburg (2019). Wärtsilä successfully implemented its Navi-Port system for the arrival and berthing of a cruise ship in Hamburg, Wärtsilä (2020). The development and application of such systems for port call optimisation is advanced by a report on digitisation by the World Bank (2020).
The progress of digitisation and port call optimisation in Europe is notable. Many factors contribute to this. They include the interest of the local port authorities in efficient logistics, the importance of short-sea shipping, the support of governments and the European Union for transport innovation, and the presence of leading technology firms. Such conditions do not come together in Vancouver but, in light of the developments elsewhere, it seems likely that there are particular conditions inhibiting change.
VANCOUVER CASE STUDY
Port governance is the institutional framework within which the infrastructure and services needed by commodity trades are provided. It is examined prior to describing the nature of the trades and experience of Vancouver with anchorage.
The Governance Structure and Administrative Practices
The governance structure in Vancouver has a number of attributes that slow the adoption of digitalisation in a port community system. They include:
• The divided responsibility for the communication with ships between the Vancouver Fraser Port Authority (VFPA), Transport Canada (TC), the Pacific Pilotage Authority (PPA) and the Canadian Coast Guard (CCG);
• The divided responsibility for anchorages between VFPA and TC and the limited management of remote anchorages;
• Initiatives to improve logistics system performance have focused on land-based improvements and on container trades;
• The VFPA has had no interest in community-based information systems. Today, jurisdictional issues are cited as an obstacle.
The fragmented governance structure of services for ships arriving in Vancouver goes beyond the usual government departments dealing with health and safety, immigration, and agriculture.3 The public jurisdiction for services to ships is divided. The VFPA is a federal non-shareholder corporation established by the Government of Canada to manage the lands and waters under its jurisdiction. It can be regarded as a landlord port. It assigns vessels to anchorages. Pilotage for the whole coast is administered by the PPA, a federal crown corporation. TC has jurisdiction for navigation in all coastal waters; this is managed by the CCG through its Marine Communications and Traffic Services (MCTS).4 MCTS provides vessel navigation services by exchanging information between ships and its centre in Victoria. While TC has a regional director in Vancouver, all responsibility for the anchorage file resides in Ottawa, some 3,500 kms distant. Continental and national initiatives related to port call optimisation that might prompt innovation in ship services comparable to Europe are absent.
The mandate of VFPA is to facilitate trade while ensuring safety, environmental protection and consideration for local communities. The port authority must be financially self-sufficient. The VFPA has 28 deep-sea anchorages within its waters. Typically, VFPA gets pre-arrival notification from ships 24 h prior to their expected arrival. If needed, it assigns vessels to these anchorages and monitors their activities. In waters beyond VFPA, TC has jurisdiction for anchorage.
For several years prior to 2018, VFPA sent vessels expected to spend more than seven days in its anchorages to anchor some 40 nautical miles distant in the Gulf Islands. There was no formal process by which vessels were allocated to specific anchorages. It was hoped that extra sailing costs would deter long anchorages. However, the use of anchorages in southern B.C. increased and became controversial, Pynn (2018). Concerns were voiced by the Islands Trust (2018).
Responding to concerns about the use of these anchorages, studies and consultations were conducted under TC’s Ocean Protection plan. The Interim Protocol for the use of Southern B.C. Anchorages, was issued by TC, February 8, 2018. The VFPA agreed to assign vessels to these anchorages on the basis of information available to it, to balance the usage of anchorages, subject to individual anchorage size restrictions and taking into account anchorage usage over the previous 30 days. The VFPA requires MCTS to distribute weather forecasts for vessels anchored under its jurisdiction when the wind speed is more than 25 knots. TC has no such requirement for the vessels under its jurisdiction, TSB (2021). VFPA compiles data of the vessels at its anchorages; no such data is compiled for other anchorages.
As a landlord port authority, the focus of the VFPA has been on the best use of its properties and the quality of the infrastructure and related services that are integral to the terminals’ trade. Three strategies have been evident. The first has been to engage in activities beyond its physical land boundaries to improve logistics services. Examples are investment in community infrastructure to improve access to the port and a short-term ownership in an off-dock freight handling service. The second has been setting standards for operations on its terminals, for example, setting standards for drayage trucks and installing vehicle tracking technology on these vehicles. These interventions were taken to initially to mitigate the prospect of disruptions to drayage service. The third has been done jointly with TC to provide better information about current port traffic conditions so that short-run and long-run decisions by companies are better informed. This is currently done through the Supply Chain Visibility Program which provides rail, truck, terminal and vessel metrics for container transport. The program has not been able to extend to bulk commodities.
The port authority has not participated in port community information systems. In the 1980s, it declined to initiate discussion of electronic data interchange (EDI) within the port community. Currently, implementation of a maritime single window for ports is seen as a national responsibility for which TC is the lead department, (VFPA, personal communication). Canada has not complied with the Convention on Facilitation of International Maritime Traffic, effective in 2019 and no progress is evident. However, VFPA has a sophisticated operations centre with technology oriented to monitoring truck movements and vessel anchorage within its waters.
The obstacles to change created by the divided responsibilities of public bodies are compounded by the diversity of interests among corporations. This arises from the different interest of companies across and within commodity chains.
The Port’s Trade and Anchorage Record
Vancouver has very diversified trades which contributes to the complexity of managing its resources, including the anchorages. In 2019, its international bulk trade was 83 million tonnes of which 80 million tonnes were exported; the container trade tonnage was 12.1 and 14.8 million tonnes imported and exported respectively carried in 1.7 and 1.1 laden containers. Three commodity group accounted for 92% percent of the bulk tonnage exports; coal 37.8, grain 23.9 and fertiliser 11.9 million tonnes.
There is no official record of overall anchorage days for Vancouver as VFPA only has data for vessels at anchorages within its waters. An unpublished study of all vessel anchorages for vessels visiting the port of Vancouver indicated that between January 2013 and August 2018 49 and 32% of total anchorage days were attributable to vessels in the grain trade and in the coal and potash trades respectively.5 Container vessels and cruise ships rarely anchor and the limited anchorage of tankers is dominantly adjacent to the oil terminal.
The following data on anchorage in dry bulk exports are from two sources. The first is Rohner and Fullerton (2020) who use detailed pilotage records. The second is unpublished anchorage data for dry bulk vessels at VFPA anchorages made available to the author by VFPA.
There is a significant variation in the incidence of anchorage by commodity evident in the average data for 2015–2018, Table 1. These differences remain comparable under annual variations caused by weather, labour issues and traffic volumes. The grain trade employs the largest number of vessels and those vessels are at anchor and on the berth for the longest average times. The trade with the least time at anchor is the fertilizer group; potash is consistently over 70% of this group. The coal and fertiliser trades are stable through the year whereas the number of grain ships and their anchorage are seasonal. The number of grain anchor days doubles between August and March, but grain ships account for more anchor days than coal ships for every month. The variation in the need for anchorage by the commodity groups is the result of many logistical conditions.
TABLE 1 | Ships, average cargo, anchorage and berth time by commodity, 2015–2018.
[image: Table 1]The easy target for the difference in the incidence of anchorage is industry structure: grain has hundreds of origins in the Canadian prairies; potash and coal each come from a few mines. Grain output is subject to the vagaries of weather; a relevant but not dominant variable.
Asset ownership/control accounts for different levels of visibility and operational integration along the logistics chains. It is greatest for fertilisers and least for grains. The resulting differences in performance contribute to the level of anchorage.
Overseas grain exports are dominated by seven competing companies that have country elevators and port terminals. Grain purchased from farmers is held in country elevators until moved by rail, dominantly in rail-owned cars (wagons) to port terminals. Only the newest elevators and terminals are able to load/unload solid unit train sets of cars. Western Canadian export coal is from five mines owned by Teck Corporation which owns its own sets of rail cars. It exports through two terminals in Vancouver; Neptune Terminals in which it owns its storage and loading facilities and Westshore, a common user terminal that also ships some US coal. The fertiliser trade is made up of two potash chains and one sulphur chain. In each chain, the rail cars and the terminal facilities are dedicated to the producer. The largest tonnage and most integrated system is that of Canpotex which owns half of Neptune Terminals and sells dominantly on delivered (CFR) terms.6 Shippers in each chain express concerns about the reliability of rail service but this is greatest for grain shippers who also are most affected by poor information on the delivery schedule of car blocks.
The result of the diverse conditions in the trades is that the potential benefits from digitisation vary greatly. Managers in well-integrated chains see little benefit from digitisation especially if it requires them to expose information regarded as confidential. In the grain trade, the competing companies are particularly concerned about processes that may result in sharing or divulging information that they regard as likely to affect their competitiveness. As a result, while they might gain most from digitisation, they are hesitant, at best, to embrace it.
The challenge of product availability in the logistics chains is affected by the diversity of products and the number of SKUs to be inventoried in terminals to serve particular ships. Canpotex and Teck each have the benefit of two port terminals to help manage the inventory of different SKUs. Managing the inventories at terminals is affected by the quality of information on vessel arrival which varies depending on the terms of shipment. The best information flow is exemplified by Canpotex with CFR sales. Grain which used to be just sold on FOB terms, is shifting to more CFR sales but no quantification is possible. Coal is sold dominantly on FOB terms.
The persistence of high levels of anchorage point to the challenges of contracting for sales months ahead of transactions when the logistics are uncertain. Managing the logistics to reduce and tackle the uncertainties would facilitate better contracting schedules. Unfortunately, this is a challenge that is very difficult to meet successfully. The challenge is present too in the Newcastle coal chain but there has been some success in managing it there.
Finally, it has not been possible to research terminal practices in serving vessels. Many factors are taken into account but the first-come-first-served seems to be the norm at, at least, one terminal. This is the least desirable policy for efficient logistics.
THE NEWCASTLE EXPERIENCE
Newcastle is a coal port; in 2019, coal exports were 165 million tonnes, other commodity exports were less than one million and total imports about five million tonnes. It is under the jurisdiction of the state of New South Wales. Prior to July 2014, the state-owned Newcastle Port Corporation managed port lands and acted as harbourmaster within the port and coastal waters managing shipping movements, safety, security and emergency response and providing pilotage services. In 2014, it amalgamated into the Port Authority of New South Wales with responsibility for managing the navigation, security and operational safety needs of commercial shipping and providing pilotage in the port and coastal waters (Hereinafter, both are referred to as NPA.) The NPA reviews bookings and coordinates vessel movements through the Vessel Traffic Information Centre (VTIC). Since 2014, port lands and waterways are on a 98 years lease to Port of Newcastle (PON) owned 50/50 by an Australian and a Chinese infrastructure fund. PON is responsible for dredging waterways.
In 2004, the Australian Competition and Consumer Commission (ACCC) approved cooperative arrangements between the mines, railways and terminals in the Hunter Valley Coal chain to enable efficiencies in the chain, ACCC (2009a). Nevertheless, increased demand for coal led to congestion in the chain, evident in 2007 with over 70 vessels at anchor on some days, Inbakaran et al. (2008). The beaching of the Pasha Bulker, June 8 2007, brought to a head concerns over the number and time of vessels at anchor and the risks they represented. It was a near black swan event; it was a rare event but fortunately without dire consequences.
Prior to 2010, no record was kept by the NPA of the time for vessels at anchor,7 (as is the case for ships outside VFPA waters). Documentation following the Pasha Bulker incident revealed that in 2009 vessels averaged 11.1 days between the time that they joined the queue of anchored vessels and entered the port.
Among the findings of the Australian Transport Safety Bureau, ATSB Australian Transport Safety Bureau (2008) into the beaching of the Pasha Bulker was that “any measure which effectively controls the congestion and reduces the number of ships, waiting at anchor, in the queue also reduces the risks to the ships, the port and the environment.” To advance expansion of the coal throughput while reducing anchorage, the New South Wales (NSW) government appointed former Premier Nick Greiner to facilitate improvements in the Hunter Valley coal chain. He involved all parties from the mining companies, the railway companies, the terminals, NPA and the main international buyers and ship owners in his review. Subsequently, on behalf of the NSW government, NPA “largely led” industry discussions resulting in the application and authorisation of the Capacity Framework Arrangements by ACCC, December 9, 2009, effective to the end of 2024, ACCC (2009b).
The outcome was processes by which the mines, railways and terminals cooperate with the Hunter Valley Coal Chain Coordinator Ltd. (HVCCC) which plays a key role in managing capacity allocations. The processes are founded on collaboration and trust, which facilitates efficient contracting with mutual responsibilities and achieves effective visibility to enable responsiveness.8 Commercial aspects of contracts remain confidential to the parties involved. A new pull strategy replaced the old push strategy to manage the inventory of coal at port terminals. Not all mines were happy initially. Some feared that a limitation on anchorage would reduce the capacity for exports. Their fears proved wrong as better integrated operations increased capacity by better matching rail flows to terminal inventories and more reliable vessel arrivals.
The involvement of the buyers in the innovation process was important for two reasons. First, shifting expectations to a more reliable supply chain and loading rates, discouraged producers and buyers entering into contracts geared to peak capacities; throughputs that too often turned out to be unrealistic. Second, as sales are dominantly on FOB terms, the buyers enter into the charterparty terms with the vessels used and arrange for contract provisions related to demurrage satisfactory to the vessels and exporters. However, contract provisions are confidential. The vessels are required to adhered to the information requirements and procedures of the NPA.
In 2009, consistent with, but outside, the framework agreement, NPA commenced to manage coal vessel movements and anchorage under the Vessel Arrival System (VAS). VAS does not apply to other vessels. Under VAS, the port uses TerraVision technology to monitor vessel movement from 15 days out to ascertain the reliability of the vessels estimated time of arrival (ETA). When NPA is confident of a vessel’s progress, usually 7 days out, a Notified Arrival Time (NAT) places the vessel in the coal loading queue. This has been taken as the Notice of Readiness (NOR) under most contracts as exporters and terminals trust NAT, the terminals maintain performance records of the ships calling and expect coal to be available for loading. In 2017–2019, 64% of the arriving vessels did not anchor; 3 days was the average time for vessels that anchored. Preliminary results of an Australian Maritime Safety Authority study by DNV GL quantifying the effect of VAS on fuel consumption and GHG emissions indicate average voyage speeds fell by over 20%, (by correspondence).
CHALLENGES AND STRATEGIES TO REDUCE ANCHORAGE
The most obvious factor leading to the implementation of VAS was the beaching of the Pasha Bulker. The political response and the industry acceptance of the need to reduce the risk of an environmental catastrophe in Newcastle are in contrast to the limited response to the concerns expressed about anchorage for the port of Vancouver. However, the conditions in Vancouver and Newcastle demonstrate that there are diverse conditions contributing to the adoption of innovations related to shipping and the anchorage of ships. Recognition of these conditions can contribute to the advancement of digitisation and progress for PCO in ports generally. Governance is examined first as the contrast between the governance regimes in Vancouver and Newcastle is profound and the regimes influence the perceptions and conduct of companies.
Governance
There are four dimensions of port governance that appear to differentiate anchorage strategy between Newcastle and Vancouver. They are: the level of local responsibility; the importance of the landlord role; the number of organisations involved in anchorage; and the openness of the port bodies to digitised information systems.
It is appropriate to note that NPA is a state body while VFPA is a federal non-shareholder corporation. This might be relevant in two ways. First, it could be argued that its national affiliation affects VFPA’s response to local issues, but there is no substantive evidence to support this. However, management might be restrained in criticism of other federal bodies such as Transport Canada with which they work. Second, it could be argued that the effectiveness of community concerns on government is most effective when the responsible government is local. This leaves open to question whether the beaching of the Pasha Bulker resulted in a major government-backed initiative because it was “local” or because it was a major event. (In both countries, formal safety investigations are by national bodies.) Nevertheless, experience in these ports suggests that the more local the responsibility, the more responsive that actions are to environmental concerns.
More tangible effects of governance are related to the mandate of the port authority, its response to that mandate and the structure within which it exercises its responsibilities. VFPA is a landlord port for whom the most demanding attention has been for landside connections. This is in keeping with the Canadian concern with railways. A primary concern in Australia, as an island state, has been on shipping although it only became the NPA’s sole focus in 2014.
The landlord status of a port authority can give rise to circumstances that make innovations affecting logistics, including shipping, difficult. In a landlord port, the relationship between the port authority and shippers and terminal operators involves mutual and conflicting interests as well as potential distrust by tenants of the interests being served by initiatives of the port authority. The latter concerns are aggravated in Vancouver because of its diverse trades and the range of competitive conditions within the trades. In Newcastle, the dominance of the coal trade in the port’s business mitigated concerns about the interests of the NPA.
It is much easier to introduce change in a simple rather than a complex framework. In Newcastle, responsibility for services to shipping in coastal waters resides in practice with NPA alone. In Vancouver, it is split four ways; VFPA, TC, PPA, CCG. Also, the lead organisation for shipping is TC which is located in Ottawa, some 3,500 kms distant, and which does not have a good maritime tradition.
A port authority is commonly expected to be a leader, an innovator of change in port logistics. NPA, being a NSW corporation, played a lead role in negotiations for the Hunter Valley coal chain and has been a leader in the adoption of technology enabling VAS. VFPA’s focus has been as a landlord. It has followed the policy since the 1980s of not engaging in community information systems, then electronic data interchange. It has subsequently adopted technologies in selected areas, for example, to support the Supply Chain Visibility Program. However, even in this sphere, initiatives in the bulk trades have been hindered by the diversity of trades and the heterogeneity of competing interests. No national pressure exists to change as Canada has not met its 2019 obligation under the Convention on Facilitation of International Maritime Traffic to implement electronic exchange of information in ship-to-shore communications.
Trade Structure
There are two major differences between the trade structure in the two ports; the diversity of trades and the relationships among the companies in each logistics chain. The diversity in the trades is obvious in the commodity mix. It has two implications for anchorage. The first is that the VFPA sees the diversity as inhibiting it from initiating measures to reduce anchorage as these would be seen differently by its clients. The second is that the incidence of anchorage varies greatly among the commodity trades. While the different geographies, seasonality of production and the terminals used affect logistics, it is the contrasted governance structures of the logistics of the trades that appear to be a crucial dimension affecting anchorage.
The governance structure has two separable components. The first is the terms of shipment which in Vancouver has a material effect on the scheduling of ships and on the commencement and quality of information exchanged between the terminal/shipper and the ship. Sales on delivered (CFR) terms, as is usual for potash, enable the best integration of vessel arrival and terminal readiness. However, effective planning and communication under FOB terms is possible so that vessels schedules could be reliable. However, too often the actual schedule of vessel arrivals is to meet the supply chain needs of buyers and the timing of vessel arrival is to serve the interests of vessels under its charterparty terms.
A critical issue under FOB terms is the incentive for vessels to arrive early in the laycan time window. A delayed arrival within this window reduces the probability of demurrage which can be expected to have a greater daily value than fuel saved from slow steaming. Therefore, the incentive for ships to arrive early in laycan increases with the probability that demurrage will be paid.
Newcastle has broken the race-to-wait cycle. It has increased the probability of berth availability consistent with the Notified Arrival Time (NAT) given under VAS and usually accepted by shippers as the Notice of Readiness (NOR). The greater probability of on-time loading reduces the incentive for ships to race and the reluctance of shippers to accept an early designation of NOR. The participation of buyers as charterers of ships is important to the system although the details of charterparty terms are confidential. Achieving participation of buyers and sellers is essential to efforts to reduce anchorage, including by the VA clause.
In an FOB sale, a voyage charterparty is negotiated between the buyer and the shipowner, yet in the loading port it is the exporter that bears the cost of demurrage. Consequently, there are three major interests in the charterparty terms, which are made weeks or months before fuel costs and likely delays are known. There are only two parties involved under FOB contracts at a discharge port. The number of parties involved is reversed under CFR contracts. The challenges created by the three-party involvement in virtual arrival arrangements is a serious impediment to the introduction of VA. It has not received recognition in the literature reviewed for this paper. Nor is there any evidence that shippers in Vancouver have attempted to engage in discussions of VA with buyers. VA is perceived as inapplicable to Vancouver’s trades.
Factors excluded from the decision structure described so far are the environmental costs of anchorage. These got factored into the NSW decision making indirectly thanks to the Pasha Bulker. The result has been a system beneficial environmentally and commercially. In Vancouver, environmental consequences are acknowledged but have affected anchorage only through the policy to distribute ship anchorage days “fairly” among locations in the Gulf Islands.
The second aspect of trade structure is in domestic logistics. The more integrated the process, the greater the visibility which enables enhanced predictability and response to dynamic conditions. The Hunter Valley coal chain is exceptional in the level of integration enabled by the framework agreement with the consequent reliability of terminal inventory. The Vancouver product chains vary with the least integrated being grain. The performance of all chains is still adversely affected by relationships between shippers and the railways. They have still not overcome a long history of adversarial relationships over freight rates that still adversely affects the integration of rate and service quality management into efficient partner relationships.
The differences across the commodity and company logistics in Vancouver means that the potential benefits from innovations to reduce anchorage are uneven. A company with a system that it believes is better than that of others may see little benefit, offset by concern for possible exposure of its practices and a loss of competitive advantage. Different positions were evident among producers in the Hunter Valley coal chain, however, all parties benefited. The outcomes from the performance of that chain and the comparison of performance across the commodities in Vancouver carry some general lessons.
General Lessons and Potential Strategies
Features of port governance and the diverse commodity trades with their differentiated structures pose challenges in Vancouver that were largely absent in Newcastle. Nevertheless, the experience of Newcastle can be used to suggest strategies to enable reduced anchorage for Vancouver’s trades and, perhaps, for other ports.
Arguably, the most significant lesson from Newcastle is the successful monitoring of vessels from 14 days out, enabling the implementation of VAS. This is in sharp contrast to the 24 h notice of arrival for VFPA. The NPA assigns ships a NAT. The VFPA assigns ships to an anchorage. It appears that the accuracy of NAT and NOR under the VAS system, knowledge that the ships will be ready to load and that the terminal will be ready to accommodate them have resulted in a viable system that have existed for over a decade. In Vancouver, such a system would be most likely but least beneficial in the potash trade; a challenge but highly beneficial in the coal trade; and least likely but most beneficial in the grain trade. The party that monitors vessel progress and assigns a NAT does not have to be the port authority. However, there would likely be concerns for other parties in a chain if any one of them had vessel tracking and arrival timing authority. The Newcastle experience demonstrates advantages of VAS. It does not suggest an acceptable trigger to stimulate change; a ship on the beach is not acceptable!
A potential initiative for the VFPA in the interest of environmental protection and safety would be to initiate a strategy to require any vessel coming to Vancouver to provide and update its ETA from at least 7 days out. Such a measure would not directly affect the demand for anchorage but it would enable safer and more efficient allocation of vessels to anchorages to the benefit of all trades. Also, it should be a positive step in the digitisation of port–ship communications.
The second general lesson is that in a network the benefits from greater reliability in links can compound. More reliable performance at an early section of a chain enables improvements to take place in later sections. Also, there are economies of scope across chains in interlocked networks which may be positive or negative; for example, in access to anchorages. They can be positive if more efficient demand for capacity for one chain frees resources for others. They can be negative if a changed pattern of demand adversely affects services available to others. Such effects are more complex for rail than for maritime services but are likely to be positive.
In Newcastle, the involvement of players along the entire chain enabled better connectivity and reduced uncertainty in the performance of the mine, rail, terminal and shipping components of the chain. All segments benefit. In Vancouver, the multiple commodity and container chains are networked in their common use of the capacity provided in rail and maritime services. The implication is that while an initial focus on individual commodity chains is likely, the evaluation of change should take network effects into account.
Finally, Newcastle exemplifies the value of collaborative relationships involving participants in the full logistics chain, relationships that facilitate the use of digitised communication. For Vancouver to advance its performance, more collaboration is necessary along and across the commodity chains. A step in this direction might be achieved by a commodity pilot project demonstrating the value of digitised transactions for one or more vessel visits.
There are four possible benefits from such a demonstration project. The first is derived from establishing the need to identify and overcome the technical challenges in linking the communications systems across the enterprises involved; the ship, PPA, VFPA, ship agents and terminals. The second is that it would likely, but not necessarily, involve charterers, thereby opening the door for more communications. The third is the opportunity to identify critical system components that affect JIT performance. For example, the pilot ordering regime may be vital, since a vessel can not move within the pilotage area without a pilot. The fourth is the least tangible but may be the most important; to change perceptions and attitudes to the adoption of digitisation which may have long-run consequences for port logistics. It would demonstrate that the technical capacity is here, it is the behavioural innovation that lags.
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FOOTNOTES
1The term fluidity is used in the social and physical sciences in reference to changes or movements that take place as pressures or opportunities for change occur. The term has been used in Canadian transport, Tardif (2010) and many annual reports of Canadian National Railway (2006), and recognised by the Transportation Research Board (2018).
2Laycan is the period during which a ship must be available to load. If it misses this period, the charter may be cancelled. On giving Notice of Readiness the free time for loading starts under the charter party terms.
3Public Safety Canada, Canada Border Services Agency and Agriculture Canada.
4The Canadian Coast Guard reports to the minister of Fisheries and Oceans.
5The background study for Transport Canada used pilotage data but did not differentiate between vessels loading at specific coal and potash berths.
6Canpotex also owns a terminal in Portland, Oregon.
7Communications with Bruce Cooper, Senior Manager Port Services, Newcastle.
8Communications with Bruce Cooper; Sean Boyle, Hunter Valley Coal Chain Coordinator; Brad Belcher, Customer Specialist, Port Waratah Coal Services.
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