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Road infrastructure is one of the most important and valuable publicly owned 

physical infrastructure assets in Small Island Developing States (SIDS).But there are a 

variety of challenges associated with road infrastructure for these SIDS in the 21st 

century. These concerns stem from a variety of factors, ranging from operating 

conditions, frequent natural hazard events, and the under-developed technological, 

human, and financial resource environments which presents limitations to data 

collection, processing and analysis needed for sound decision making for road asset 

management. 

By far, the  biggest determinants affecting asset management in Eastern 

Caribbean SIDS are government policies, and the will and commitment to engage in 

asset management. Governments decide national priorities and influence the major 

course of economic and social activities. It is political institutions or the state that 

determines the rules, and conditions for the functioning of various departments and 

agencies that participate in road infrastructure management. This affects the financial 

standing of these agencies and departments and in consequence their asset 

management decisions. The financial system relates to government policies and 

determines the availability of the funding necessary for asset management activity. 

This is turn affects the financial decisions that are made by directors or public works 

departments and other road agencies. 
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With road infrastructure that is insufficiently financed-and in most cases 

poorly developed, there is a high degree of disaster vulnerability of road assets, and 

this consequently extends to the communities which depend on such vital 

infrastructure. 

This offers a complex challenge for decision- makers having to plan proactive 

road infrastructure strategies and policies in an environment which presents a high 

level of uncertainty associated with frequent natural hazard impacts.  

Within this complexity, however, is an opportunity to move from traditional 

road asset management approaches which have largely ignored the unique contextual 

nuances of island nations and the impacts of frequent natural hazard events on roads, 

to new approaches which incorporates adaptation-based strategies that reflect – at least 

to some extent - the uncertainty of the problems facing these island nations.  

This dissertation was motivated by these issues and investigates the asset 

management maturity of road agencies in the Eastern Caribbean for road management. 

Factors influencing asset management maturity were identified using interviews and 

surveys. Building on these observations, the research also investigated how 

uncertainty can be addressed to improve adaptation against frequent natural hazard 

risks to roads in these islands.  

Mixed research methods (qualitative and quantitative) were used for analysis 

and to understand and examine the maturity levels of asset management and practices 

of disaster risk management among governments in the region. This also served as the 

basis to inform and develop a strategy for implementing an adaption-based asset 

management framework specific to SIDS. 



 xvii 

A sequential exploratory research design was used, and the research was 

conducted in two phases. Phase One examined the factors influencing asset 

management maturity in the Eastern Caribbean .The results of Phase One showed that 

the Eastern Caribbean is severely hampered in its capabilities for road asset 

management. While Phase Two explored natural hazard impacts and disaster risk 

management for road infrastructure in the region. Phase Two demonstrates that while 

natural hazards pose a significant threat to road infrastructure in the region, 

government agencies charged with the responsibility for disaster and road 

management remain woefully under-prepared to deal with the uncertainties and threats 

posed by such events. 

A novel framework for adaption-based asset management was developed from 

the insights gleaned from the survey and interviews. This framework combines 

elements from the Plan-Do-Check-Act Deming Cycle and the Federation of Canadian 

Municipalities framework (PDCA-FCM). The PDCA-FCM framework was designed 

to address asset management limitations in the Eastern Caribbean struggling with 

frequent and intense natural hazard impacts which creates conditions of uncertainty in 

decision making and planning for road asset management. The framework should be 

implemented on a regular cycle to build a base for asset management and assemble the 

resources to proactively address the need for adaptation to regular and extreme natural 

hazard events. Therefore, the framework recognizes the limitations and challenges 

faced by SIDS and offers opportunities for incremental improvements over time. 



 1 

INTRODUCTION 

1.1 Introduction 

Roads connect rural agricultural and fishing communities to main urban 

centres, facilitate routes for emergency evacuation during natural hazard events and 

allow for the distribution of goods and services (World Bank, 2017). Road 

infrastructure is a major public investment, and in modern society, an essential part of 

daily life. Road infrastructure is understood to include not just the road itself, but also 

its associated drainage (culverts), and structures (bridges, pavements etc.) (Meijer et 

al., 2018). Both individual and business road users, as well as public road agencies 

expect road infrastructure that is reliable and safe to carry out the delivery of services 

and the movement of people and goods.  

Road infrastructure as a mode of transport has a few unique characteristics 

common across the literature (Grimsey and Lewis, 2004; van der Mandele et al., 2006; 

Lazarai, 2014; Alcaraz and Zeadally, 2015). To begin with, road assets are subject to 

deterioration brought about by various factors and their interactions such as loading, 

the environment, negligence, mismanagement, natural hazard threats, climate change 

impacts, war, and conflict, to name a few (Abuzayan et al., 2014). Furthermore, the 

condition of road infrastructure continually changes due to loading, aging, 

environmental agents, natural hazards, and at times, man-made hazards (van der 

Mandele et al., 2006; Asghari & Hsu, 2021). 

Chapter 1 
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In addition to being the most valuable and important physical infrastructure for 

most countries (Sinha et al., 2017) road infrastructure also serves as a public good in 

that everyone in society benefits - to some degree or another - from the services that 

roads provide. 

Lastly, every road has a ‘service life,’ which is the time-period during which 

the asset serves its purpose (Grimsey and Lewis, 2004; Our World in Data, 2023). 

This service life is shortened depending on how well the road asset is managed 

throughout its life cycle (Our World in Data, 2023). Road infrastructure therefore 

requires maintenance and operational controls to ensure safety standards and extend its 

life cycle - usually within limited budgets (Estache, 2010; Abuzayan et al., 2014).  

This complex set of factors work towards making road infrastructure 

particularly vulnerable to natural hazard events (European Environment Agency, 

2014; Koetse and Rietveld, 2009; Nemry & Demirel, 2012; Gallego-Lopez & Essex, 

2016; Gritzalis et al., 2019).  

The magnitude and frequency of natural hazard events such as hurricanes, 

floods, and storm surges etc., serve as a severe threat to road infrastructure- its 

engineering, design, maintenance, rehabilitation, disaster risk management, and 

decision making. Governments and road authorities now actively consider issues 

related to the adaptation of road infrastructure as a way to mitigate against such risks 

(Meyer et al., 2010; Sinha, et al., 2017). These concerns stem from a variety of factors 

mentioned above, and others such as the condition and level of use of existing road 

assets, the state of development of road assets, and difficulties associated with the 

provision of new road infrastructure (Taylor & D’Este, 2007; Grubesic et al., 2008; 

Moteff, 2012; Nipa et al., 2019).   
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To survive in such a complex environment and preserve such valuable public 

assets, various governments, and road agencies from around the world adopt a set of 

procedures that support strategies related to improving the overall operations and 

management of road infrastructure. These often form value-based delivery systems 

that depend upon a) efficient project delivery, b) data-driven project selection, c) 

operation and maintenance of existing roads, d) improving agency capabilities and e) 

adequate finance and funding. 

Road authorities use tools (processes, policies, asset management plans etc.) to 

support them in decision making and use Asset Management (AM) as a generic 

framework consisting of such tools and methodologies to enhance road infrastructure 

management (USDOT, 2019; da Silva & de Souza, 2021). These tools and 

methodologies are utilised by organizations to efficiently use and combine various 

resources for the optimal performance of said assets. The Term ‘asset management’ 

has been explained in PAS 55-1 by the British Standards Institute (British Standards 

Institute,2008.), to mean: 

“Systematic and coordinated activities and practices through which an 

organization optimally and sustainably manages its assets and asset 
systems, their associated performance, risks, and expenditures over 

their life cycles for the purpose of achieving its organizational strategic 
plan.” 

These agencies organise the process of service delivery by combining 

management principles and practices through the asset management system. An Asset 

Management System (AMS) is ‘a set of interrelated and interacting elements of an 

organization, the function of which is to establish the asset management policy and 

asset management objectives, as well as the processes needed to achieve those 

objectives (UNECE, 2021; ISO, 2014a). The asset management objectives are critical 
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as they define the outcomes required from the asset both in terms of service and 

performance (Austroads, 2018). 

 The objectives, processes and tools provide the foundation upon which the 

framework for asset management stands. The objectives and processes are carried out 

by various stakeholders involved in the provision of services. For example, 

government stakeholders regulate road infrastructure to ensure equitable access and to 

support economic development. They are also accountable to the public for the use of 

public funds to build and maintain road infrastructure. 

Asset management therefore enables an organization to assess its management 

strategies, maintenance, service levels, and acceptable costs which optimizes 

investments while accounting for the challenge posed by limited budgets, using clearly 

defined processes (Bittner & Rosen 2004; Blazey et al., 2020). In this sense, asset 

management for roads is seen as “a strategic approach that identifies the optimal 

allocation of resources for the management, operation, preservation and enhancement 

of highway infrastructure to meet the needs of current and future users of the transport 

network” (Yorkshire Council, 2016, pg. 6). 
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1.2 Background of the Study 

Frequent and intense natural hazard events act as a disruptive force to the 

process and practice of asset management for road infrastructure (Meyer et al., 2010; 

Liu & McNeil, 2020). The disruption of roads and its constituent assets can have 

cascading effects throughout the entire transport network, and in a Global South 

context, often results in rural villages and towns being isolated, and trade and business 

operations being severely disrupted (ADF, 2010; Gwilliam et al., 2008, Estache et al., 

2013). A threat as conceptualised here, and as defined by the U.S Department of 

Homeland Security (DHS) is a “natural or man-made occurrence, individual, entity, or 

action that has or indicates the potential to harm life, information, operations, the 

environment, and/or property” (DHS, 2010). The potential consequences refer then to 

the ‘effects’ of the threat…or ‘of an event, incident, or occurrence’ (DHS, 2010). 

The social and economic consequences of such events on roads have led to 

increasing attention from both the academic and international communities for calls to 

improve disaster risk management for road infrastructure, and to improve its overall 

‘resilience’ (Saja et al., 2020). For example, the Sendai Framework for Disaster Risk 

Reduction 2015–2030 (SFDRR), has as goal 9, the substantial reduction in disaster 

damage and the disruption of basic services to infrastructure. This growing need to 

reduce damage and loss of functionality and services in the built environment has led 

to the integration of disaster risk management concepts in the infrastructure field in 

general (MacAskill, 2019; Lounis and McAllister, 2016; Sfetsos et al., 2017), and 

particularly in the field of transport and road infrastructure management. Overall, it is 

agreed that resilient infrastructure reduces the magnitude of structural damage and 

functionality loss when subject to shocks (Hallegatte et al., 2019; MacAskill, 2019; 
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Lounis, 2013) and accelerates the recovery of road assets (Hackl et al., 2018) when 

damaged.  

The existing literature shows that the Global North has better capacity to adapt 

to natural hazard threats and gradual changes in weather patterns than do countries of 

the Global South (Chrobak, 2020; Panenko et al., 2021; Currie-Alder et al., 2021; 

Abbass et al., 2022). This adaptation is aided by advanced policies and practices in 

asset management.  

The literature shows in general, that the Global North recognizes the threat 

posed to road infrastructure from frequent and intense natural hazard events and have 

systematically worked with academics, decision-makers, stakeholders, and road 

related professionals to incorporate disaster risk considerations into road engineering, 

planning and design (Mennecke & West, 2001; Transport & ICT, 2015; Lei et al., 

2021). This approach aims to lower road infrastructure degradation rates, life cycle 

costs, and negative social impacts, in addition to creating a more sustainable asset 

management system and increasing the overall resilience of the road network to 

natural hazards (European Environment Agency, 2014; Meyer et al. 2010; 

Radopoulou & Brilakis, 2016). Countries in North America, and Europe for example, 

have developed road asset management policies, standards and practices which enable 

them to have a systematic approach to assessing infrastructure needs, and making 

informed decisions which are relatively flexible in adapting to change (Hallegatte et 

al., 2019; Piryonesi & El-Diraby, 2020; Wu et al., 2022).   

Before proceeding further, it is important here to highlight the use of the terms 

‘Global North’ and ‘Global South.’ While there is no singular agreed upon definition 

of the term Global North and Global South, this dissertation makes use of these terms 
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to encapsulate critical concepts espoused in the study. The use of these terms serves 

two primary functions. 

First it is used as a tool to group countries in a way that addresses how space 

and people have been influenced by capitalism and globalization. In this sense, Global 

South countries broadly speaking have a shared experience of an exploitative colonial 

past, and in the present, face greater occurrences and struggles with economic 

marginalization within the global system (Martins, 2020). The Global North represents 

the ‘west,’ usually highly industrialised countries who are ‘donors of foreign aid’ to 

the Global South. This is an important consideration as the management of roads 

require people, processes, and technology (ISO, 2014a), and the value provision of 

road services itself depends on sufficient and effective use of available resources 

(human, financial, technological), and the adoption of a ‘holistic approach to road 

asset management’ (ReCAP, 2019). Furthermore, the natural hazard impacts are place 

specific and the threats posed to Global South Island nations by natural hazards are the 

most extreme in the world. 

Secondly, the terms acknowledge in large part the colonialization of 

knowledge and the dominance of Global North scholarship (Jabareen et al., 2020). As 

noted by Baber (2003) for instance, scholarship emerging from Global North rarely 

references the geographic location of their research as inherent, and underlying 

assumptions are made about the universality or universal relevance of the knowledge 

and claims that is produced from that scholarship. Further, Alatas (2003), points out 

that while methodological and theoretical innovations are considered common place 

and a legitimate pursuit for scholars in the Global North, the role that has been 

assigned to scholars from the Global South is that of empirical data collectors. 
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This inequality in knowledge production is seen clearly in the transport and 

road asset management literature which largely focuses on the Global North context. 

For example, significant research has been conducted to assess the performance and 

reliability of individual transport structures, such as bridges, pavements, and tunnels 

(e.g., Herbold, 2000; Choe et al., 2007; Panter et al., 2016 ) and individual 

infrastructure systems, such as transport, and power networks (e.g., Kang et al., 2017; 

Bocchini, & Frangopol, 2012; Guidotti et al., 2016) when subject to natural hazard 

threats. All of these studies have been conducted in Global North countries, and the 

insights gleaned from them, while applied with the assumption of universality, really 

is specific to the context in which it occurs-the Global North.  

The same cannot be said for many countries in the Global South context, 

where the capability to affect timely management and response actions are poorly 

understood and researched (Bhardwaj & Goswami, 2019). The existing literature 

shows Global South countries ‘lagging behind’ (Urquhart, 2006; Silyanov et al., 2020) 

when it comes to road asset management and adaptation to natural hazard risks, and 

notes also that basic infrastructure (such as roads) is still inadequate (Pojani & Stead, 

2015). In the case of Small Island Developing States (SIDS) the practice and process 

of road asset management is poorly established and remains fragmented and 

inadequately studied (Fay & Morrison, 2006; Calil et al., 2017; Bollers et al., 2019).  

Overall, despite the literature sources showing the growth of infrastructure 

investments in the Global South, there remains little academic research on how asset 

management is conducted - particularly the use of asset management frameworks and 

strategies for road management and adaptation to natural hazard risks (GFDRR, 2017; 

Mastroianni et al., 2021). As a result of this and other factors such as limited resources 
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and underdeveloped human capacity, there is a growing gap in road infrastructure 

asset management literature and practice between the Global North and Global South 

(Jha, 2005; Koks et al., 2019).  

The increasing occurrence and impacts of natural hazard threats are also not 

equally shared by all countries. It is countries of the ‘Global South’ which face the 

greatest vulnerabilities to the impacts of these threats (Hallegatte et al., 2019).  

These challenges and vulnerabilities are compounded in SIDS, which are 

considered as a ‘special’ grouping of Global South countries (UNCTAD, 2004; 

McGillivray et al., 2008 ; Wright, 2013). Islands such as those found in the Eastern 

Caribbean are faced with a cascading series of risks due to various factors related to 

financial and human resource limitations, lack of relevant and useable road asset data, 

and disproportionate exposure to and impact from frequent natural hazard threats 

(Serebrisky et al., 2018). Securing the resources, financial, human, etc., for 

maintenance of roads and road assets for example, continues to be a tremendous 

challenge (Karpowicz et al., 2016; Rioja, 2018 ; Rozenberg & Fay, 2019).  

Fragile road infrastructure, particularly during severe natural hazard events 

represent a direct threat to the local population and has had grave consequences, even 

serving as an impediment to disaster relief and recovery (Garschagen et al., 2016). 

Occurrences of these threats exacerbate the risks posed to road infrastructure, and the 

frequency of disruptions to such systems is increasing (Schliessler & Bull, 2004; 

World Bank, 2017; Sirvio et al., 2019). 

The Intergovernmental Panel on Climate Change (IPCC) and the United 

Nations (UN) have classified Caribbean SIDS as being severely exposed to natural 

hazards but with limited capacity to respond and cope with the consequences (World 
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Bank 2005, 2014, ; ECLAC, 2018). The main characteristics of these islands which 

portrays them as such are: i) approximately 50 percent of their population live within 

1.5km of the coast (Mimura et al., 2007); ii) the occurrence of rapid urbanisation 

which has led to an increase in informal settlements, and iii) heavy dependence on 

vulnerable economic sectors, particularly tourism and agriculture. This makes the 

Eastern Caribbean and its road assets among the most exposed globally (World Bank 

2014, pg. 74). Additionally, the economies of these islands rely predominantly on 

public investment to fund the development of vital infrastructure sectors such as roads 

(Beuermann and Schwartz, 2018). With a reduction in the regions’ fiscal capacity due 

to International Monetary Fund (IMF) fiscal restrictions and restructuring 

programmes, the road infrastructure development, maintenance, and repair service 

levels have not kept pace with the growing demands and needs of the region (IMF, 

2016; ECLAC, 2018). 

In fact, looking at the 511 occurrences of disasters worldwide between 1950-

2018, the International Monetary Fund (IMF, 2016) has observed that 324 have hit the 

Caribbean. Between 2000-2019, the region experienced 584 floods, 330 storms with 

an average of 17 hurricanes per year, 75 earthquakes, 74 droughts, 66 landslides, 24 

wildfires, 50 instances of extreme temperature and 38 volcanic threats (World Bank, 

2017; Adeoti et al., 2020, Aleksandraova et al., 2021). All these threats resulted in 

damage to road infrastructure to some extent or another. For several of these islands, 

the damage from natural hazards frequently exceeds the size of the national economy-

several times over (Hallegatte et al., 2019; Adeoti et al., 2020). This has resulted in 

Caribbean countries incurring very high economic costs to replace destroyed and 
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damaged road infrastructure on an almost annual basis (Karpowicz, et al., 2016; Fay et 

al., 2017; ECLAC, 2018).  

Given that the Caribbean has been designated as one of the most vulnerable 

regions to the consequences of natural hazard threats in the world, and, given that the 

last five -to- ten years have seen road infrastructure in several islands damaged, with 

losses several times their GDP, the integration of disaster risk management into road 

asset management is a matter of urgency. As such, road infrastructure research is 

particularly useful for this context, where natural hazard and disaster risks, and 

investment needs are highest, but where road risk assessments, road asset management 

policies and practices are scare, and natural hazard impacts on the road sector are 

typically underestimated. 

1.3 The Research Problem Statement 

For Global South regions like the Eastern Caribbean, road infrastructure 

provides the means to deliver services and meet organisational and development 

objectives. The effective management of road infrastructure is therefore dependent 

upon the continuous availability of these road assets and the capacity of the related 

workforce to support the road asset management objectives.  

The design of road infrastructure takes into account the natural environment 

and the impacts expected during the life cycle of the road network. Yet, increasing 

natural hazard occurrences such as intense rainfall and temperature threats, are 

happening at a pace beyond the historical design envelopes of standard road networks 

(Reymond et al., 2020), and are putting increasing strain on road network performance 

(Charveriat, 2000).  
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For islands in the Eastern Caribbean, historical design methods for roads are 

already inadequate, and the anticipated shocks - previously expected to be infrequent - 

are already exceeding design parameters (Fay & Morrison, 2006; Fay et al., 2017). 

However, recent studies show (Taylor et al., 2012; Robinson, 2019; Thomas et al., 

2019) an increase (in frequency and intensity) in natural hazard threats - to the extent 

that roads are now subject to extreme hazard impact within a shorter design life span. 

This is not a viable or sustainable situation for this region.  

The challenge facing today’s decision makers and stakeholders in the Eastern 

Caribbean requires adaptation-based strategies. Yet, despite increasing understanding 

of risk among island disaster practitioners, Disaster Risk Management (DRM) and 

Asset Management (AM) plans and practices for road infrastructure management still 

do not consider and nor incorporate such approaches in current practices of road 

management. Furthermore, there is a high level of uncertainty in decision-making with 

regards to disaster risk management for road infrastructure, as available data on road 

assets, networks, and risks are scarce and, in many cases, unavailable (Vatsa, 2004; 

Lavell and Maskrey, 2014; Barclay et al., 2019).  This high level of uncertainty can be 

seen as a lack of knowledge (Schultz et al, 2010) of the true condition and risks which 

threaten valuable road infrastructure.  

For example, of the independent islands of the Eastern Caribbean, in 2018 

Dominica was in the consultancy stages of developing a risk-based Road 

Infrastructure Asset Management programme. St. Lucia is said to have implemented a 

road asset management system in 2019, but not much is known about its current 

operations. The Government of Saint Vincent and the Grenadines received financing 

from The European Commission for consultancy services and implementation of a 
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Road Management and Rural Road Improvement Programme – in 2018, while 

Antigua and Barbuda only began consultancy services with international partners in 

2017 for the development of its ‘Adapting Road Infrastructure to Projected Climate 

Extremes’ programme (Fay et al., 2017; Adeoti et al., 2020).  This does not constitute 

good DRM practice, fails to understand emerging threats, and ignores the role of 

adaptation strategies under conditions of uncertainty created by said threats. It also 

fails to harness the potential benefits of informing and sharing road infrastructure risks 

with communities, which misses out on the opportunity for community led resilience 

practices. 

In fact, regardless of the frequency of weather-related impacts, and the 

fragmented practices of asset management, there remains no systematic approach to 

integrating disaster risk management with road asset management for improved and 

resilient road infrastructure performance in the Eastern Caribbean. 

Present strategies are made based on irregularly conducted visual assessments, 

poor to no data, and political expediency. Consequently, estimations of risk are highly 

unreliable and road infrastructure failures occur with regularity. Destructive natural 

hazards and poor institutional management, and lack of reliable and relevant 

infrastructure data have therefore undermined disaster risk and road asset management 

efforts. 

In short, the problem faced by Eastern Caribbean islands consists of two 

correlated factors. The first centres around the limitations related to the strategic 

management of roads and its related assets, and the second relates to the issue of 

natural hazard threats in the region which adds further uncertainty and challenges to 

the management of road infrastructure. The combination of these factors creates 
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unique contextual challenges and uncertainties for the future of road asset 

management. This situation of increasing hazard consequences requires strategies for 

risk reduction to road infrastructure that is adaptive and flexible and responds to 

changes as they occur (Raso et al., 2019). This is an approach which is not commonly 

practiced among SIDS. 

There is a growing recognition that a wide range of non-structural measures 

and instruments are needed for effective adaptive management in such an uncertain 

environment. Delivering resilient road infrastructure in the region requires more than a 

reduction in the probability of damage through strong engineered structures, it also 

requires management strategies that are adaptable to conditions of uncertainty. Such 

an approach offers an opportunity to manage -to a degree- the high levels of 

uncertainty faced by the region with regards to its vulnerability to frequent and intense 

natural hazard impacts to road infrastructure. 

1.4 Purpose of the Study 

Despite the increasing pressures on road infrastructure and road authorities in 

SIDS and the quick rate of growth of new road infrastructure assets, many of these 

countries-particularly those among the Eastern Caribbean - do not have AM systems 

and processes to manage their road infrastructure (Gwilliam, 2003; Wijnia, 2009; 

Heravi & Hajihosseini, 2012; Alkilani & Jupp, 2012).  

Asset management as an overarching framework for the management of 

physical assets, offers adaptation-based strategies by providing performance measures, 

models and database tools which serve to improve adaptation-based decision-making 

(Priyatiningsih & Sutrisno, 2020). The system used for the management of road 

infrastructure broadly entails its management processes, system components for data 
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collection and monitoring, and implementation steps (Meijer et al., 2018). The 

management processes involve planning, works (procurement etc.) and performance 

(monitoring etc.), and it is knowledge of these management processes within the 

context of the Eastern Caribbean – that is sorely lacking in the literature.   

Previous studies have not taken into account the nuances in planning, 

acquisition, operation, maintenance and renewal of road assets in an island context. 

Additionally, despite the glaring challenges to road infrastructure from natural hazard 

threats, existing accounts fail to address how adaptation-based strategies can be 

adopted and integrated within asset management to improve road infrastructure 

management among these islands.  

This research is motivated by these complex problems related to roads and 

natural hazards in the Eastern Caribbean. It aims to investigate how adaptation-based 

asset management strategies can be used to address uncertainty created by frequent 

and intense natural hazard impacts on road infrastructure in the Eastern Caribbean. 

The complexity of issues facing road asset management in the Eastern 

Caribbean and the weak and fragmented structures for asset management means that 

governments and road agencies cannot sit around and wait for uncertainties to be 

resolved. Governments of Eastern Caribbean SIDS must consider multiples objectives 

such as cost effectiveness, risk mitigation and reliability. This requires robust plans 

that are flexible, can perform well and adapt to future uncertainties.  

Traditional approaches to risk management follows a Predict-then-Act model 

(see Figure ) which works well in conditions of limited uncertainty. This usually 

follows a linear strategy which asks questions in the following sequence: a) what will 
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future conditions be? b) what is the most effective short-term decision? and c) how 

sensitive is the decision to these conditions? 

 

 

Figure 1. Traditional 'predict-then-act' approaches to risk management. Source: 

Hallegatte et al., 2014. 

However, these methods of decision-making break down in conditions of 

uncertainty. In such conditions it is best to formulate adaptation-based strategies 

which ‘agree on adaptation-based decisions’ (see Figure ) rather than ‘predict-then-

act’. In such a context the focus is on flexible and adaptable strategies that perform 

well over a wide range of possible scenarios. It takes into consideration actions that 

need to be taken now in order to keep future options possible and allows for a clear 

method to postpone any actions that do not contribute towards the necessary 

objectives in determining the success of the plans.   
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Figure 2. Adaptation-based approaches 'agree on decisions' to formulate strategies in 

conditions of uncertainty. Source: Hallegatte et al., 2014. 

Based on the factors discussed above, and to address conditions of uncertainty 

for road asset management, this study proposes a simplified adaptation-based road 

asset management framework for the Eastern Caribbean. This is an adapted version of 

the Plan (P) Do (D) Check (C) Act (A)  Cycle called the PDCA-FCM (Federation of 

Canadian Municipalities)  framework (Federation of Canadian Municipalities, 2016). 

In an AM context, uncertain and changing conditions represent threats from 

natural hazard events. These threats are such that they may serve as good indicators to 

road authorities that the current road asset management strategies should change as 

new actions are needed to ensure further road asset security. If an adaptation approach 

is not taken, existing policies and decisions will fail to meet AM objectives as road 

conditions worsen.  

The PDCA cycle is an iterative and repetitive method of continuous process 

improvement. This continuous process can be represented graphically as a ramp of 

continuous improvement. Each cycle of improvement that brings change is 
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represented by a spiral PDCA. One cycle is followed by another, with continuous 

improvements (see Figure ) allowing for flexibility and adaptability to changed 

situations. 
 

 

Figure 3. Continuous improvement cycles like the PDCA offer flexible strategies to 
deal with uncertainties. 

The aim is to select intervention that bring the greatest benefits in relation to 

asset management and mitigation of natural hazard impacts. This provides a viable 

framework from which to coordinate efforts to improve asset management and disaster 

management for road infrastructure in the Eastern Caribbean. 
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1.5 Research Questions and Objectives 

This dissertation seeks to contribute to knowledge on road asset management 

in Caribbean SIDS, and to offer a potential framework for adaptation-based asset 

management strategies that could be helpful for decision makers to deal more 

effectively with conditions of uncertainty created by natural hazard impacts on road 

infrastructure. To do so, the following research objectives were formulated, and 

research questions asked: 

Objective 1: To examine asset management maturity in the Eastern Caribbean 

for road asset management. 

RQ1. What are the factors influencing asset management maturity in the 

Eastern Caribbean? 

I. Sub-questions:  

II. What are the organisational structures for asset management in the 

Eastern Caribbean? 

III. What are the main internal and external determinants influencing asset 
management in these islands? 

IV. Is the Institute of Asset Management’s (IAMs) asset management 
maturity assessment applicable for evaluating asset management 

maturity in the Eastern Caribbean?  

Objective 2: To investigate how uncertainty can be addressed through 

adaptation-based strategies for road asset management in the Eastern Caribbean. 

RQ2. Can uncertainty caused by natural hazards be addressed through 

adaptation-based road asset management strategies in the Eastern Caribbean?  

Sub-questions:  

I. Do governments of the Eastern Caribbean consider natural hazard risks 
in their road asset management strategies and plans? 
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II. How are natural hazard damage assessments to road infrastructure 

conducted?  

III. Can a framework be developed to improve adaptation strategies in 

conditions of uncertainty for road asset management in the Eastern 
Caribbean?  

1.6 Significance of the Study 

Caribbean SIDS are in dire need of adaptation-based strategies to address 

frequent and intense natural hazard threats to road infrastructure over the foreseeable 

future. To increase the adaptability and flexibility of Eastern Caribbean governments 

in managing road infrastructure in conditions of uncertainty, this study proposes the 

PDCA-FCM framework. 

Societal Significance 

Decision makers in Caribbean SIDS face deep uncertainties about various 

external factors, such as natural hazard treats and climate change as well as their 

impacts. The results of the proposed approach will contribute to adaptation strategy 

building, helping to clarify needed interventions in the context of uncertainties faced 

by the region. This has the potential to give decision makers added confidence that the 

decisions they make in the present regarding road infrastructure will continue to apply 

in the future. The proposed approach can allow decision makers to identify and 

evaluate robust and continuous processes for road asset management improvement in 

the face of these challenges. 

Specifically, the overall result of this study serves as a decision-making tool to 

empower more systematic and consolidated ways of applying adaptation approaches 

to achieve road asset management in the context of uncertainty caused by natural 

hazards in the Eastern Caribbean. 
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Scholarly Significance 

Currently, there are no published studies which have examined the use of the 

PDCA approach within the context of Caribbean SIDS for decision making in the face 

of uncertainties presented by natural hazard risks for road asset management. 

Furthermore, the literature is insufficient to gain a clear understanding of the level of 

maturity of road agencies in Caribbean SIDS. In what areas do these agencies excel, 

where are they lacking, what are the gaps that need attention? These are some areas of 

knowledge contribution that this dissertation addressed. 

This research viewed islands not as reproductions of the processes and 

dynamics that occur on continents, but as “an intervening variable that does not 

determine, but contours and conditions physical and social events in distinct, and 

distinctly relevant, ways” (Baldacchino, 2004a, pp. 278). 

Thus, for the first time, the lived realities, and experiences of road experts in an 

island context was taken into account when formulating a framework for asset 

management that directly applies to  islands. Conceptual sorting and filtering were 

done using direct themes which emerged from the survey and interview data.  

Furthermore, the novel use of the PDCA-FCM framework in the context of the 

Eastern Caribbean not only fills in a knowledge gap but also highlights the weaknesses 

of using a continental approach to asset management in an island context. This holds 

the potential of offering new and innovative ways of tackling road asset management 

and improving decision making using innovative adaptation approaches. 

This dissertation contributes to the theoretical knowledge of road asset 

management by incorporating an Eastern Caribbean SIDS perspective and the lived 

experience of road managers, disaster managers, and the unique contextual challenges 

faced at the intersection of the two. 
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Furthermore, the information gathered acts as a resource for learning on issues 

related to road infrastructure and disaster risk in a developing country region given 

deep uncertainties posed by disaster risk and climate change.  

1.7 Conclusion 

This chapter offered an introduction to the study; it also offered insights into 

the structure, and the foundation for, and relevance of the research. The next section is 

the literature review which discusses the conceptual and theoretical perspectives of 

road asset management. It conceptualises the critical success factors needed for asset 

management to ensure good levels of service for road infrastructure and goes into an 

analysis of such factors between the Global North and South. 

1.8 Outline of the Dissertation  

This dissertation is organised into seven chapters. Chapter one introduced the 

research problem, the research questions, and served as a guide to 

the research rationale. It also discussed the academic and societal significance of the 

research. The second chapter provides a literature review to frame the research 

questions as well as define the dimensions, processes, and factors that are proposed in 

this study. The third chapter discusses the unique context of road and disaster risk 

management in Eastern Caribbean SIDS. Chapter four discusses the research 

methodology that guides the research and the methods that were employed in data 

collection and analysis. Chapter five examines asset management maturity in the 

region, and presents the data, and results from RQ1. Chapter six addresses RQ2 and 

applies the quantitative instrument which is the survey and goes into depth on the 
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PDCA-FCM Framework. Chapter seven concludes the study and delves into a 

discussion of the research limitations, conclusion and future research direction. 
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LITERATURE REVIEW 

 

This chapter reviews the relevant literature that relates to and informs this 

research topic. The literature review begins by examining the concept and theory of 

asset management as it is used in the transport and infrastructure literature.  

This is then followed by a discussion of the existing landscape for asset 

management. It then expounds on the understanding of asset management for road 

infrastructure highlighting the contextual differences between the global north and 

south through the lens of a ‘process approach,’ which utilised the Plan-Do-Act-Check 

(PDCA)  cycle theory first developed by Deming in the 1950s. The chapter concludes 

with a brief summary. 

2.1 Road Asset Management  

Asset management (AM) is currently considered to be among the most 

effective strategic approaches for road infrastructure management (McNeil et al., 

2000; Bush et al.., 2012; Niestroj et al., 2018). Implementing asset management 

concepts into the road sector to assist with road administration and management is 

known as Road Asset Management (OECD, 2001). Road Asset Management (RAM) 

as a strategic approach allows for a permanent and systematic process of cost-effective 

maintenance, upgrading and operation of physical road assets (ERF, 2018; Adey, 

2017; Miller et al., 2012). RAM additionally works to determine optimal intervention 

Chapter 2 
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for maximum net benefit-particularly for stakeholders (ISO, 2014b; UK Roads Liaison 

Group, 2013; Adey et al., 2010; Santos et al., 2015). Such interventions off-set 

deterioration and ensure continued level of service (Xu et al., 2013). RAM, being an 

asset management framework for the management of roads, has objectives, processes 

and supporting tools (OECD, 2001; Halfawy, 2008; Yabuki et al., 2013; Lei et al., 

2021) that provides a sustainable means of managing roads by combining asset 

management principles with road engineering, business practices and financial 

management. 

Road agencies need a comprehensive set of business processes for asset 

management (OECD, 2001) which should enable the agency to understand and meet 

customer needs and expectations by creating and delivering a good level of service. 

Once the service is delivered, the agency must collect enough data and information to 

be able to measure performance achievements and plan for future improvements. The 

general sequence of processes is presented in a generic framework established by the 

FHWA (Winsor et al., 2003). These processes include: the formation of goals and 

policies, the collection of data and development of asset inventory, the establishment 

of performance measures which enables condition assessment and performance 

modelling, the development of management systems to evaluate alternatives and 

control optimization, decision making for short- and long-term project selection, the 

implementation of designed programs and evaluation processes, and overall process 

feedback and refinement. 
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These activities are grouped into three categories (as seen in Figure ) to better 

discuss the variations which occur between road agencies, governments, and regions. 

These processes are: 

a. Performance evaluation and adjustment 

b. Planning and programming 

c. Works and services delivery  

 

 

Figure 4. Basic success factors needed for Asset Management. Adapted from 

AASHTO, 2013. 

The importance of these processes to RAM is briefly explained below. 
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Performance Evaluation and Adjustment 

The initial stage in RAM is to verify the asset portfolio (i.e., road network) and 

that these assets (e.g., section of road, or bridge) meets the legal requirements, in line 

with the agency’s strategic goals and operational objectives (this may differ based on 

the country or region). In this phase the road agency has to consider the future 

performance of the assets to better determine the assets’ future service life. 

In accordance with international best practices, road agencies need 

documented strategies for asset information and asset information standards. The 

extent to which this stage is carried out is determined to a large extent by the strength 

of infrastructure governance both within and external to the agency. Infrastructure 

governance according to the OECD (2001), refers to “the processes, tools and 

standards of interaction, decision-making and monitoring used by state institutions and 

their counterparts in the process of supplying infrastructure services to society.”  In 

order words, infrastructure governance is the “institutions and frameworks for 

planning, allocating, and implementing infrastructure investment spending” (Schwartz 

et al., 2020). 

External factors impacting AM processes are usually related to legislation, the 

economic, social, and geographic environment in which AM is taking place, and the 

commercial environment as well. The external environment influences the direction 

and scope of AM, as well as its vision, goals, policies, and risk exposure. For example, 

legislation and regulatory policies set the minimum standards for asset performance, 

while economic factors influence the ability to obtain funding for investment, and 

maintenance. This phase considers not only efficient resource allocation but also better 

operation and maintenance policies and procedures. In fact, research suggests that 
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increased government spending on roads improves the quality of roads only if 

governance is correspondingly improved (Rentschler et al., 2019). 

Furthermore, effective performance evaluation and adjustment for road 

infrastructure requires institutional capacity and a legal framework to plan, assess, 

prioritise, select, procure, and implement road infrastructure projects (World Bank, 

1995). Having strong institutions to manage public investment strengthens the 

connection between growth and public investment (Rentschler et al., 2019; Diop et al., 

2021). By contrast, weak infrastructure institutional arrangements lead to poor growth 

dividends and higher public debt. 

Planning and Programming 

Planning and programming relate to improvements in service delivery. A 

comprehensive asset management plan is created which provides clear direction, 

defines principles, and clarifies mandate requirements by which the road authority will 

manage its assets. This stage provides a framework to translate the strategic goals of 

the road agency into asset management objectives and principles. From this 

framework road agencies can define their strategic asset management plans (SAMP). 

SAMP provides a long-term approach to managing a road agency’s assets. A SAMP 

depends on good decision-making. Good decision-making in turn influences the 

SAMPs risk tolerability criteria, priority for activities, and maintenance strategies. 

Decision- making (DM) determines the policies, objectives, and management 

plans of intervention for road assets (Chen & Bai, 2019) and is an essential part of 

RAM. Sound DM enables effective management of road assets by assigning the right 

interventions when needed, so that the asset management outcomes meet the goals and 

requirements of its stakeholders and service life (Chen & Bai, 2019).  
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Infrastructure decision making and governance for RAM is likely to be more 

effective if it is long-term, stable, and evidence-based, while striking a balance 

between relevant expertise, political leadership, and public engagement (Pesu et al., 

2015; Cockburn et al., 2013). 

Works and Service Delivery 

This is the stage of the process where road authorities implement projects and 

activities as defined in the RAM plans and programmes. This entails the preparation of 

design and construction works as well as the maintenance of the road assets. 

One of the critical tasks for road agencies in this stage is the collection and 

management of data related to both existing and newly built assets (Alamgir et al., 

2017; Asian Development Bank, 2018). Inventory and data needs may vary based on 

the type of road asset to be evaluated, however in general, two types of road asset data 

are collected: inventory data, which is used to describe the physical assets of the road 

system, and condition data, which describes the condition of the physical assets as 

they change over time (Heggie, 1995). 

Data, particularly spatial data, is valuable because it describes the geographic 

distribution of road assets among other important elements (Mennecke & West, 2001).  

Data collected also supplies information for decision-making.  

In order to be useful for decision-making however, collected data should 

possess the following attributes and characteristics (USDOT, 2019): accuracy, 

validity, integrity, and security. In addition, the Conference of European Directors of 

Road (CEDR) (2012) and AASHTO (2013) highlight the importance of the following 

criteria: i) relevance: data collected must meet defined decision needs, (ii) reliability: 

this relates to accuracy and completeness, (iii) appropriateness: refers to the frequency 
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with which data is collected and stored, and should be based on organizational needs 

and resources, and (iv) affordability: collected data must be aligned with the resources 

(financial and human) of the organization. The collected data is then managed for easy 

access in planning and monitoring. 

Data collection considers ‘how’ the information collected will be used to make 

management decisions. According to CEDR (2012), “Data should only be collected if 

the benefits that they provide outweigh the cost of their collection and maintenance”. 

This is a particularly important point- especially in a global south context where there 

remain significant barriers to effective data collection due to various factors such as 

cost involved in acquiring, maintaining, and updating asset information, and the 

significant time consumed by engaging in data collection (Sairam et al., 2016). These 

factors and their implications for RAM in the Eastern Caribbean is explored in later 

sections. 

To determine optimal allocation of funds for different types of interventions 

the collected data has to be integrated and analysed (Asian Development Bank, 2018). 

Data integration uses data collected at various times, by different units and methods, 

and stores it in different media and formats to be transformed into a suitable format for 

use at various organizational levels to support decision-making (USDOT, 2019). 

To aid in the use of a common platform for data integration, location and data 

definitions and consistent formats across systems are used. These may include a 

standard for data definition, representation, communication, and storage. For example, 

Australia and New Zealand have developed a Data Standard for Road Management 

and Investment which meets the need for standardizing and harmonizing data sets to 
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support common road management and investment activities across Australasia 

(Austroads, 2018). 

Traditionally, agencies create independent data and information management 

systems to support specific applications (bridge, pavement, equipment, etc.,). These 

systems are later linked together to support asset management (USDOT, 2019). 

However, because these systems are independent and based upon different data 

management technologies, their integration for effective asset management is often 

difficult to achieve (USDOT, 2019). The data collected for these independent data and 

information management systems are often stored in a variety of formats (electronic 

and or georeferenced database systems, paper) and storage media (hard drives, Cloud 

storage, paper forms). Currently, electronic data is the most efficient and easy to share 

and comes in various formats such as videos, graphics, photos, and text. These are 

stored in structured or flat-file databases (USDOT, 2019). 

2.2 Asset Management Maturity Improves Road Asset Management 

The process of asset management cannot be separated from the wider social 

context in which it operates, as AM often compliments broader national economic, 

social, and environmental objectives (Asian Development Bank, 2018). A 

government, region, or road agency provides support in order to carry out the core AM 

activities and processes of planning and programming; performance evaluation and 

adjustment and works and service delivery. Yet, this level of organisational, resource 

and technical support is not evenly available or distributed across the board (World 

Bank, 2009; Asian Development Bank, 2018; World Bank, 2015). These differences 

and how they impact AM is particularly glaring between the Global North and South 

and can be seen in the process of evolution and stages of maturity that their respective 
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road agencies generally go through. This five-stage progression of maturity (Talvitie, 

1996; Queiroz & Kerali, 2010) is outlined in the following paragraphs.  

Stage 1. The Traditional Roads or Public Works Department 

This is the initial and most common stage of road management. Road agencies 

are seen more as a means of providing public sector employment. Political objectives 

determine resource allocation and project prioritization, with the ministry responsible 

for roads micro-managing the budgets and project selection. The road administration 

is centralized into a single organization. This type of organisational arrangement for 

the management of roads is common in the global south. 

Stage 2. Client and Supplier Functions are Separated 

The structure for road management continues to evolve with de-centralisation 

occurring within the organizational structure. Different units are created with specific 

responsibilities, such as planning. The execution of works is separated from project 

management. Many countries of eastern Europe e.g., Estonia are currently in this 

phase. 

Stage 3. Client and Supplier Organizations are Separated  

Road agencies begin to consider market mechanisms which in turn drive the 

separation of client and supplier organizations. The Ministry of Transport typically 

now defines the mission, and goals to the client (road administration), and delegates 

budgetary and other responsibilities. The client function remains with the road 

administration, but the client has decentralized its own activities. Headquarters is 

given responsibility to administer and manage, while regional offices monitor and 

supervise the quality and quantity of services. In addition, implementation 
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organizations are created to carry out road works in accordance with contracts issued 

by the client road administration or its regional offices. 

Stage 4. Privatization of the Supplier Organizations  

The Ministry, through a Board (or Council) now begins to exercise oversight 

through agreed performance indicators. The road administration reports to the parent 

ministry, but now also to the parliament through the minister. The client is now able to 

take on responsibility for policy implementation, budget distribution, and performance 

audits. Modern technology and management systems are adopted. Regional offices 

now have responsibility to manage the road program as well as conduct mandatory 

performance measurement. Supplier organizations are privatized with all supply 

functions procured through contracts from the private sector. 

Stage 5. Establishment of an Executive Agency  

An executive agency is formed which is a streamlined agency under the 

Ministry of Transport. It keeps only core strategic functions in-house and contracts out 

the majority of its activities to the private sector. Common examples include the U.K. 

Highways Agency, the New Zealand Transport Agency. 

A commercialized road entity now functions and is subject to oversight by a 

Roads Board or Council which reports to the parent ministry but is structured similar 

to a private corporation. Revenues from road user charges, or public subventions serve 

as the source of revenue which is crucial for the commercialized entity to plan for 

future investments. In some instances, the corporate entity can enter into 

concessionary agreements with the private sector to build and operate highways. 
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This five-stage evolution ensures the increased involvement of the private 

sector, while taking into consideration the needs and concerns of road users in the 

delivery of road infrastructure services. According to Heggie (1995), this evolution is 

common as road organizations mature.  

The above discussion shows that asset management as a systematic process of 

managing physical assets requires a long-term, top-down management approach, to set 

for example policies, goals, and performance specifications. It requires an 

organizational structure which encompasses the physical infrastructure and its assets, 

and which brings it in line with agreed-upon standards of service. This by its very 

nature requires a multi-disciplinary approach involving various stakeholders and levels 

of management. 

2.2.1 Asset Management Maturity Assessments 

The key questions that are often of concern for road agencies are “How can the 

agency determine if the assets being managed are operating effectively? and “How can 

the management of the assets be improved?” (Volker et al., 2013; Siswantoro et al., 

2022). Road authorities must periodically assess their assets and determine if they are 

operating at optimum levels of Service (LOS) to meet the challenges of ever-changing 

demands and risks. One of the elements of asset management that can answer these 

questions is an asset management maturity assessment. 

An Asset Management Maturity Assessment (AMMA) is used by road 

researchers and authorities to understand and determine how road authorities are 

progressing in linking AM processes and goals with tactical and operational 

objectives. The maturity assessment measures how advanced road authorities are 
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across many aspects of AM. It provides insights into where road authorities are weak 

and allows for improvements and recommendations to be developed. 

According to the World Bank Group (World Bank, 2014), AM maturity can be 

seen as a framework through which to assess an organizations’ asset management 

capability. The maturity level of asset management paints a clearer picture of the ways 

in which agencies manage their processes and people for the effective management of 

road infrastructure- in other words, it is a measure of the capability of an organization 

to perform sustainably and economically. AMMA enables benchmarking that 

determines the present state of an agency, it compares the performance against 

industry best standards, and offers an opportunity to recognize gaps and risks 

associated with the assets, organizational structure, and management. This is 

particularly important to bear in mind when discussing roads and resilience in the 

Eastern Caribbean, as agencies that demonstrate asset management maturity are better 

able to “foresee and respond to” changing external environmental, business, and 

stakeholder needs in better alignment with organizational goals and objectives 

(GFMAM, 2015). 

Asset Management maturity follows principles that give consideration to 1) 

capabilities of the road agencies across the AM landscape, including the capabilities 

that are needed to achieve the organization’s objectives; 2) performance and value that 

these agencies deliver to their stakeholders, including the achievement of the 

organization’s objectives; 3) the extent to which the AM system is embedded and 

integrated with other business systems and processes; and 4)  the assets, processes, 

governance and culture which is the foundation of the overall system.  
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To select an AMMA framework through which to have a measure that 

differentiates the maturity level of the processes, tools and technology used in AM for 

road infrastructure between the global north and south this study uses the most widely 

internationally accepted standard for AMMA. This comes from the Institute of Asset 

Management (IAM). IAM standardizes asset management practices and provides 

guidelines on the required knowledge for the provision of high-level asset 

management services.  

The IAM Asset Management Framework is based on international best 

practices for asset management and shows the breadth and interrelationships between 

activities within the scope of AM, provides a standard for AM, and identifies the 

requirements which need to be in place for an asset management system to work 

effectively. It provides a structured environment in which to understand the current 

state of AM in various contexts, and to identify gaps within and across agencies. In 

short - it shows whether or not governments and road agencies are able to meet their 

AM objectives (Mirete-Ferrer et al., 2022; Maier et al., 2023; Dai et al., 2023). 

The IAM’s Asset Management Maturity Assessment is a framework which 

indicates the characteristics of an agency surpassing the requirements of ISO 55001-a 

widely accepted international standard against which best practices for AM are 

measured (ISO, 2014b).  

The first stage of the asset management maturity assessment approach begins 

with benchmarking the asset performance of the agency. This involves identifying and 

collecting relevant key performance indicators. This approach allows for a better 

understanding of as-is processes and current technology landscape of road agencies. 
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Once this information is mapped, it is then compared with industry best standards and 

practices.  

The IAM’s framework for assessing asset management maturity comprises six 

subject groups with 39 asset management subjects. Each subject group contains asset 

management subjects that are aligned with international best standards and practices 

(see Figure ): 

Group 1: Strategy and Planning 

Strategy & Planning is critical as it aligns AM activities of the organization 

with its overall objectives. These activities are needed to improve the overall 

management of assets and the organisations asset management capabilities. 

Group 2: Asset management decision-making 

Effective decision-making for asset management is required to maximise the 

value of the asset over its life cycle. Decisions made at each stage impacts subsequent 

stages. Asset management decision-making considers both the challenges faced, and 

the approaches taken for the main stages of the asset’s life cycle, acquisition, 

maintenance and operation, and end of life or disposal. 

Group 3: Life Cycle Delivery 

The majority of asset-related expenditure occurs through the activities involved 

in asset life cycle delivery. Life Cycle Delivery implements the asset management 

plan(s) developed in the Strategy & Planning Subject Group. The asset management 

plan can only be successful if there are effective controls over the risks and activities 

to acquire, operate, maintain, and dispose of the asset. 
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Group 4: Asset Information 

Asset data and information are critical across the breadth of asset management 

activities. Agencies/organizations must identify and define their data and information 

requirements, including quality requirements. 

Group 5: Organisation and People 

In order to successfully deliver asset management strategy and objectives, road 

authorities rely on the performance and behaviours of the people that make up these 

agencies. Effective leadership is important for building the appropriate culture which 

supports the delivery good asset management. 

Group 6: Risk and Review 

Risk management uses the available information to reach sound decisions 

when dealing with risk in an environment of uncertainty. Risk management offers a 

structured and systematic approach to monitor and control unplanned threats that can 

affect AM (IAM, 2015). It is risk management that offers a set of activities and 

methods to identify, assess, prioritize, and treat risks, to monitor and control the 

consequences of unwanted natural hazard threats on road infrastructure. 
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Figure 5. The IAM's Asset Management subject groups. Source: IAM, 2015. 

The IAM’s asset management maturity framework provides a way for the 

researcher to consider key factors related to road management in the Eastern 

Caribbean such as: 

− the capabilities of an organization across the Asset Management 

Landscape 

− the performance and value that an organization is delivering to its 

stakeholders, including the achievement of the organization’s 

objectives. 
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− the extent to which the Asset Management System is embedded and 

integrated with disaster risk management processes. 

2.3 Critical Success Factors for Asset Management Maturity 

In 2007 the FHWA produced “Best Practices in Transportation Asset 

Management” where they outlined “best case examples of the application of asset 

management principles and practices in the U.S. (Cooksey et al., 2011). These can be 

seen as essential indicators for asset management  and as such are considered as 

critical success factors in this study. These critical success factors can be thought of as 

elements necessary for the success of asset management, and include people, 

processes, data and technology as the four critical success factors that both in concert, 

and individually underpin the requirements of international best practices, systems, 

standards and processes for AM. These factors influence:  

I. Policy: policy goals and objectives are required to address desired 
system condition, safety, and level of service. These objectives aren’t in 

isolation, but are frequently linked to wider community, economic and 
environmental goals.  

II. Performance: these impact system performance measures provide a 

guide to day-to-day system performance, and strategic management.  

III. Analysis for options and trade-offs:  decisions determine how to 

allocate funds and considers the potential impact on policy objectives; 
and  

IV. Monitoring, accountability and feedback. 

 

These critical success factors are essential to achieve the main organisational 

outcomes and the minimization of asset risks and costs and the maximization of 

stakeholder and customer experience and satisfaction (Austroads, 2018). However, a 

road agency can only achieve ideal asset management performance and efficiency 
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when it has the right capabilities and resources to do so (TRC, 2008; Kim & Ebdon., 

2021; Bush et al., 2012; Niestroj et al., 2018).  To this end, asset management stands 

on the premise that road authorities in general have access to an existing 

organizational and resource base and structure which it can draw upon to allocate the 

resources necessary for implementing AM. That is not, however, the case as will be 

shown in the upcoming sections discussing the contextual differences in AM between 

the Global North and South. 

2.4 Asset Management Maturity and the Plan-Do-Check-Adjust Act 

Framework 

Asset management by its very nature is process oriented, aimed at 

continuously improving the effectiveness of road infrastructure management under 

increasingly complex conditions. A ‘process’ is a ‘set of interacting activities, which 

transforms asset management inputs into outputs’ (Balague & Saarti, 2011). This 

systematic process considers both present and long-term threats and demands (Kim & 

Ebdon, 2021; Bush et al., 2012; Niestroj et al., 2018), and requires a long-term, top-

down management approach, to set for example, policies, goals, and performance 

specifications. It requires an organizational structure which encompasses the physical 

infrastructure and its assets, and which brings it in line with agreed-upon 

organisational objectives and standards of service. Delivering improvements in road 

infrastructure management requires the alteration of processes within complex social 

systems that change over time in predictable and unpredictable ways.  

The differences in maturity between agencies employing the sequence of 

processes for controlling and continuously improving asset management for road 

infrastructure can be more clearly explained using a framework which adopts a cycle 
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approach towards process improvement. To better conceptualise the system, processes 

and tools needed for asset management, and to have a clear framework by which to 

understand and compare the nuances inherent in the critical success factors for AM 

between the Global North and South, this dissertation leverages the Plan-Do- Check-

Adjust (PDCA) cycle. This application is ideal as AM as an effective intervention, is 

developed iteratively, and should reflect adaptations to the local context and response 

to unforeseen obstacles and unintended effects (Damschroder et al., 2009; Gavrikova 

et al., 2020). 

 

The PDCA cycle (see Figure ), also known as the Deming cycle or Shewhart 

cycle (Strotmann et al., 2017), was developed in the 1930s originally by an American 

statistician named Walter A. Shewhart; and is a simple but effective iterative four-

stage cyclic learning approach to adapt changes aimed at improvement, problem 

solving and change management (Tarjra et al., 2012; Taylor et al., 2013).  
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Figure 6. The Steps involved in the PDCA Cycle. Source: Taylor et al., 2013. 

The PDCA cycle highlights improvements in processes at the organizational 

level (Silva et al., 2017; Sangpikul, 2017), and is characterized by a continuous 

improvement approach (De Queiroz Albuquerque, 2015), seen as a ‘philosophy of 

continuous processes improvement introduced in the organizational culture of 

companies” (Realyvásquez-Vargas et al., 2018) . The basic four stages of the PDCA 

cycle are briefly explained in the following section (see Figure 7). 

Plan 

The planning phase (“Plan”) establishes objectives and operational processes 

for the delivery of desired results. In the planning phase, the asset management 

objectives are critical as they define the outcomes required from the asset both in 

terms of service and performance. These objectives determine the AM outputs, 

including the requirements for both asset and service performance. The planning phase 
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also gives an organisation the opportunity to explore options which can assist in 

delivering the defined objectives. 

Do 

In the “Do” phase, focus is placed on the implementation of planned activities 

to achieve the stated objectives. It involves renewing or creating new road assets. 

Options such as new construction, asset improvement, and asset purchase are explored 

in this phase. Project justification analysis is carried out in this step to determine the 

most viable options for the stakeholders and organization. The cost of renewal, 

operations and maintenance options are critical factors also considered in this phase. 

Check 

For the “Check” phase, data and results are gathered from the previous phases 

and evaluated. Data analysis offers the organisation an opportunity to compare 

expected outcomes with what has actually been achieved. This helps to provide 

clarification for any observed deviations from the planned outcomes. This phase 

concerns the preservation of the asset with sustainable practices which moves away 

from reactive short-term maintenance to proactive long-term strategies which involves 

routine maintenance with supporting tasks related to asset condition monitoring and 

data analysis. The levels of service are clearly defined as it relates to physical work 

interventions. 

Adjust 

The last phase is the “Adjust” phase where processes and overall system 

improvements are made based on feedback from the preceding steps. 
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Figure 7. Understanding asset management as a continuous cycle using the PDCA 
Framework. 

 

Looking at AM through the PDCA framework one observes that road agencies 

may vary in their ability to plan-do-check-adjust. The level at which road agencies are 

able to conduct Planning-Doing-Checking-Adjusting varies in part due to a) the 

different levels of asset management maturity, experience, and knowledge present in 

agencies; b) the differing levels of response to asset threats from future hazards; c) 

financial limitations; d) the political and physical environment and availability of 

resources- both financial and human; e) the characteristics of road networks which 

widely varies, for example, the needs of a small island will differ significantly from 
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those of a major city in the global north ; f) the technical requirements- standard 

practices for road engineering have different effects in different environments, and g) 

insufficient high quality data (Zhou et al., 2019; Asghari & Hsu, 2021). 

2.5 Evaluating Critical Success Factors for Asset Management Maturity in the 

Global North 

The Global North has a long tradition of managing road assets. In fact, the 

concept of asset management of transport infrastructure began in the United States in 

the early twentieth century (1901) in New Jersey, when a law was passed allocating 

funding for county road improvements. This required townships to “adopt a systematic 

plan for improving the highways” (Weingroff, 1996). This was the first time that 

infrastructure maintenance was raised in transport legislation. Up until the late 20th 

century, US federal transportation policies had focused mainly on the construction of 

roads (Weingroff, 1996). States were allowed to set their own standards for transport 

condition and performance through the American Association of State Highway 

Officials (AASHO) (Weingroff, 1996). When the condition of older roads began to 

deteriorate to unacceptable levels, transport agencies began to look for effective ways 

to maintain and manage this large infrastructure asset. 

The American Association of State Highway and Transportation Officials 

(AASHTO) then began to conduct road tests to determine structural design and 

expected loading for pavement service life cycles. This saw the emergence of 

performance measurement and prediction, and eventually led to the creation of 

Pavement Management Systems (PMS). By the 1960s this performance measurement 

and prediction had been extended to bridges following the collapse of the Silver bridge 

in West Virginia (LeRose, 2001). At the federal level, it was then mandated that 
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bridge infrastructure be systematically monitored and maintained which led to the 

development of Bridge Management Systems (BMS) (Akofio-Sowah, 2015). 

In the USA, state Departments of Transportation (DOTs), along with other 

regional and local transportation organisations adopt the principles of performance-

based Transportation Asset Management (TAM) into their business processes. 

Particular attention is given to the use of infrastructure condition data for making 

performance-based investment decisions. For example, in 2012, performance-based 

planning and TAM concepts were formally integrated into national policy through the 

passing of the surface transportation legislation called Moving Ahead for Progress in 

the 21st Century (MAP-21). MAP-21 marked the formal shift to performance-based 

decision-making in the transport industry in the USA. It also marked the formal 

mandate for all transportation agencies to develop and implement TAM plans (Akofio-

Sowah, 2015). Since the passing of MAP-21 all transport agencies in the US have 

implemented a TAM plan to some degree. 

As a brief comparison, across the Atlantic in the United Kingdom the Highway 

Agency (HA) is responsible for trunk roads and motorways and uses both shared and 

individual asset management systems (Miller et al., 2012). RAMS is used by road 

agencies in the bidding and prioritization process for the maintenance of all road assets 

(Miller et al., 2012). Additionally proposed maintenance schemes are assessed using 

asset management processes and software before budget allocations are approved. 

The Highway Agency (HA) has four main systems for road asset management 

which covers pavements (HAPMS), drainage (HADDMS), geotechnical structures 

(HAGDMS), environmental systems (ENVIS) (Miller et al., 2012). These hold 

standard information for road inventory and network surveys. In addition to these, 
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other GIS-based asset management systems are used to support the work of various 

departments where needed. 

In general, countries of the global north implement transportation asset 

management as a systematic process enabling cost-effective replacement and repair 

decisions for a sustained state of good repair over the physical life cycle of their assets 

(Sinha et al., 2017). This preservation of transport infrastructure supports personal and 

commercial activities vital to the economic development and quality of life that these 

countries enjoy (Sinha et al., 2017; Agbelie, 2014; AASHTO, 2013). These countries 

have standardized asset management processes and have developed their own country-

specific practice documents. This continuous process of improvements has led to 

organisational maturity and adaptability for asset management. Some include PAS 55-

1:2008: Specification for the optimised management of physical assets (British 

Standards Institute, 2008), International infrastructure management manual (IIMM)  

and Management of highway structures, a code of practice (MHSCoP) (UK Roads 

Liaison Group, 2005). 

Countries in the global north have chosen approaches to manage their road 

networks that are specific to their needs and circumstances, but commonly founded 

upon a Weberian style of bureaucracy for its execution (UNECE, 2021). This type of 

approach requires specialized knowledge and skills to manage assets effectively. In 

contrast, many global south nations have limited access to such specialized knowledge 

and skills, but also their infrastructure for public administration is underdeveloped and 

characterised by close interpersonal contact and relations which has a differing impact 

on decision-making (UNECE, 2021).  
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The following section discusses the maturity of road agencies in the global 

north to apply and mange AM processes using the lens of the PDCA framework (see 

Figure ). 

 

 

Figure 8. The establishment of standards and continuous improvements allow for a 
high-level of asset maturity in the Global North. 

Plan 

In general countries of the global north manage road infrastructure processes 

using strategic asset management plans. This enables informed decisions to be made 

about the future based upon several key factors, such as an understanding of the 

required asset levels of service or outcomes, future service and asset performance; and 

risk related to the asset and the cost associated with the outputs for the required assets. 

Such an approach clearly identifies the ‘how’ (how will risks be assessed, how will 

prioritization of assets and measures be done, and how will the justification process be 

conducted); the ‘who’ (who are the main players and stakeholders, who is responsible 
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for ownership), and the ‘when’ (this refers to the timing for completion of the required 

steps involved in the planning process). 

While each developed country has chosen institutional arrangements most 

ideal in meeting their objectives, there are common trends across the global north in 

the management of their transport and road assets (Queiroz & Kerali, 2010). Key 

among them is a) the high level of involvement of the private sector in constructing, 

maintaining, and operating road infrastructure (Queiroz & Kerali, 2010); b) a de-

centralised organizational approach to road asset management, and c) the increasing 

role of road users. In large part, the concerns of road users are considered in the 

construction and services offered by the road network, with methods to communicate 

with road users continuously evolving (Queiroz & Kerali, 2010). 

Do 

The general practice for most of these agencies in monitoring and managing 

road assets make use of some sort of Geographic Information System (GIS) (Miller et 

al., 2012). Transportation agencies use GIS to provide data for integration, analysis, 

and communication (Mattivi et al., 2021). Advancements in GIS technology, Global 

Positioning Systems (GPS) and digital mapping over the last few decades have led to 

improvements in asset inventory control as well as maintenance, condition assessment 

and monitoring management ( Pappalardo et al., 2016). This improvement has also 

been aided by the recent use of remote sensing using aerial imageries, and laser point 

clouds. 
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Check 

These more mature agencies also make use of condition projection, which 

holds additional information and suggests treatments if timely interventions are not 

taken (Miller et al., 2012). This allows for maintenance works and schemes to be 

identified and for better decision-making to be made. Future maintenance needs are 

effectively analysed, and funding determined using data that can be readily justified .  

Modern RAM systems will commonly contain similar components which are 

interlinked and considered vital. These include a:  a) Geographic Information System 

(GIS) database; b) Pavement Information System; c) Traffic Information System, d) 

Pavement Management System and e) Cross Drainage Information System.  

It is through interlinking these information systems that required budgets and 

prioritisation is predicted for critical tasks such as routine maintenance and 

upgradation works (Bhardwaj & Goswami, 2019). 

These countries with mature road agencies, have gone on to use performance-

based management approaches (e.g. road user customer satisfaction, road maintenance 

and road safety) to further enhance accountability (Queiroz & Kerali, 2010). The use 

of a performance-based management approach improves their ability to (Queiroz & 

Kerali, 2010): a) adjust internal activities and budgets to better manage, deliver and 

explain organisational goals and performance targets; b) gather and consider input 

from elected officials, the public and business communities, to achieve more effective 

performance levels; and iii) practice good governance and accountability by how the 

performance expectations have been meet or exceeded. 
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Adjust 

Well-designed regulations and codes also enhance the quality, reliability, and 

resilience of road infrastructure as much as financial investment. In road agencies with 

a mature organizational structure, strong regulatory agencies have been established to 

monitor construction and performance and to penalize or reward service providers for 

failure to adhere to agreed-upon performance. However, many regulators continue to 

lack the resources and capacity to enforce existing construction codes. 

Countries in the global north with stronger and more mature AM systems, 

processes and tools for road infrastructure management enjoy greater output impacts 

of public investment in road infrastructure than do countries with weaker and less 

mature AM processes in the global south. The higher levels of public investment in 

road assets yield a higher growth dividend by improving investment efficiency 

(stimulates private sector investment) and productivity (World Bank, 2005). In 

contrast, countries with weak AM systems, often experience a negative impact on 

output -even after public investment has been increased (World Bank, 2002). 

2.5.1 Challenges to Asset Management Maturity in the Global North 

Asset management for road infrastructure in a global north context has become 

increasingly sophisticated. This has led to the creation of varied areas of expertise, and 

knowledge   across federal and municipal levels and departments (Halfawy, 2008). 

Despite such advancements, there are still challenges associated with AM. 

The state of current infrastructure is reported on by several global north 

countries on a regular basis, and measures and evaluations are made of the conditions 

of bridges, water and transport infrastructure with findings published. In North 

America, over the last few decades, rising construction costs and shrinking budgets 
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have presented challenges to ensuring that transport infrastructure is kept in optimum 

service condition (Wrucke, 2018). In the United States, the state and condition of 

infrastructure is graded between an A-D and reported on every four years by the 

American Society of Civil Engineers (ASCE). The country’s road infrastructure has 

been graded with a D for several years running with the ASCE estimating 

deteriorating road conditions to be 43 percent of the total road network (ASCE, 2021). 

Similarly, in the United Kingdom (UK), the Institute of Civil Engineers has 

also given a D grade to the nations’ road network. Studies done by the confederation 

of British Industry has repeatedly shown that over 50 percent of Britain’s business 

leaders compare their transport network unfavourably to international standards due to 

the increased rate of deterioration of the transport infrastructure assets. 

Even for countries like the US and UK, there are challenges related to the ‘do 

and check and adjust’ phases of the PDCA cycle. Road condition data in many cases 

are still surprisingly insufficient with gaps existing in the information that is collected, 

primarily due to a lack of quality control in data collection (The Department for 

Transport and the Highways Agency, 2014; Radopoulou and Brilakis, 2016). For 

example, only about 35% of US Departments of Transport agencies have protocols for 

road condition assessment in place (National Cooperative Highway Research 

Program, 2009). The frequency of road condition data collection also depends on the 

size of the network and is carried out every 1 to 4 years, “this has led to insufficient 

data collection of existing road networks, and insufficient protocols for inspection and 

monitoring of road networks” (Radopoulou and Brilakis, 2016, pp. 2005). 

Furthermore, transport agencies like those of various state Department of 

Transportation (DOT) tend to have large staff to asset ratios that allow for data to be 
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more effectively collected and assets better maintained. However, this is not always 

the case for local jurisdictions which may face problems of insufficient funding and 

staff. At a municipal level, transport and road assets face increasing challenges due to 

deterioration and aging, increases in demand levels and requirements for 

environmental and financial compliance, and inadequate renewal budgets (Grigg, 

1988; Halfawy, 2008). 

In a bid to address the problems of infrastructure management processes over 

the last few decades, transportation departments have made considerable investments 

in implementing hardware and software tools for improved asset management 

efficiencies (Vanier 2001; Halfawy et al. 2006). However, the majority of these AM 

tools and systems function as ‘stand-alone’. Each of these tools or systems generally 

will use a proprietary data model, storing and exchanging collected data in that 

proprietary file format. This limits the capacity to share or exchange information 

across municipalities or states, and with different tools or systems. Oftentimes the data 

must be re-entered and re-interpreted several times into different software tools 

(Halfawy, 2008). The massive amounts of data collected, results in information being 

transformed and exchanged usually among isolated databases held by public and 

private agencies as well as project contractors, this isolation makes information 

sharing difficult (Zhang et al., 2015; Lei et al., 2021). This has led to information gaps 

and process fragmentation leading to the creation of information ‘silos’ across and 

even within municipal, state, and federal departments (Halfawy, 2008). The creation 

of information gaps and ‘silos’ negatively affects data integrity, accuracy, consistency, 

and accessibility (Halfawy, 2008), and makes transportation data time-consuming to 

collect, analyse and store, and prone to errors. 
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From the above discussion, one can conclude that largely, RAM issues within 

a global north context centre around the ‘adjust’ phase of the PDCA framework, as 

these nations need to adjust an already mature AM system. Issues such as data 

fragmentation is created only as a result of the large data volumes and complexity of 

information that is generated and exchanged within and across departments, states, and 

other organizational entities. Furthermore, data concerns focus on bridging 

information gaps usually through integrated management approaches and the 

coordination of decision-making and or the adoption of newer more capable 

technologies. 

Even now, these road agencies are taking steps towards adjusting their 

approaches to confront the challenges. For example, within the Australasian region, 

Australia and New Zealand have jointly developed standards to provide a common 

language and understanding for road asset management and investment along with its 

associated infrastructure. The standard is meant for use in the planning, delivery, 

operation, maintenance, and disposal and reporting of road asset management 

functions across all road asset portfolio by all road asset stakeholders, owners, 

managers, funding agencies, and service providers (Austroads, 2018). All 

organisations involved in providing funding and investment to road asset owners, 

contractors, project developers and service providers, as well as software vendors are 

required to use and reference this standard (Austroads, 2018) to ensure a common 

understanding of the meaning of terms, consistent definition and formatting of data, a 

list which shows which data items support road management and investment activities, 

and guidance and detail on consistent application of such standards. The standard 

recognizes the silos and information gaps spoken about earlier and recommends that 



 56 

various organizations use a wide range of information systems to collect and store 

road data. By providing a common specification and structure for data items in these 

two critical categories these nations in the global north ensure an integrated process 

approach to road asset management across such a wide range of industries, sectors, 

and municipalities. 

2.6 Evaluating Critical Success Factors for Asset Management Maturity in the 

Global South 

A general overview of the literature on AM for road infrastructure in the global 

south shows that this technically demanding task is carried out primarily by 

government agencies which often do not have up-to-date public asset records (OECD, 

2001; Estache et al., 2013; ECLAC, 2012; Fay et al., 2017; Mastroianni et al., 2021). 

Without a clear view of the quality of the road asset, these countries are unable to 

properly carry out asset management processes necessary for road infrastructure. 

The context in which AM takes places has created a negative cycle where the 

lack of monitoring of existing assets perpetuates a bias against maintenance, which in 

turn leads to a decline in the capital stock of the assets, which in the long run increases 

the cost of rehabilitation and replacement of that asset as it deteriorates (Blazey et al., 

2020). This traditional ad-hoc approach perpetuates a vicious cycle that increase risks 

posed to road infrastructure.  

Under budgetary constraints road maintenance funding is commonly 

postponed in the hope that the lack of maintenance will not lead to failure or 

disruption in the network. Unfortunately, cumulative deferred maintenance increases 

the vulnerability of road assets and networks, particularly to incidences of extreme 

weather threats (Crist et al., 2013). 
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This does not mean that developing countries have not adopted or are not in 

the process of adopting AM for road infrastructure. What it means is that these road 

agencies are in the initial stages of AM adoption, and struggle with the 

cost/performance dilemma (World Bank, 2009) associated with implementing AM 

systems. While global south countries recognize the need for effective AM, they are 

often hindered by capability and resource limitations. Asset management as a process 

approach for the management of road infrastructure is therefore often not adopted or 

abandoned in its early stages as it is seen as being too data intensive and too expensive 

to sustain (World Bank, 2009). 

In making this generalization about the global south however, the literature 

often fails to consider that the geographic characteristics, economic conditions, and 

institutional capacities of these countries differ. Given these variations, the 

infrastructure needs of Least Developed Countries (LDCs), Landlocked Developing 

countries (LLDCs) and Small Island Developing States are all unique. For example, 

Least Developed Countries need to improve their physical infrastructure while 

Landlocked Developing Countries need to improve regional infrastructure networks 

for better regional integration and connectivity (ESCAP, 2017). 

Intra-regional differences also affects the overall quality of road infrastructure 

services (Estache et al., 2013).The Middle East and North Africa (MENA) region on 

the one hand has some of the highest endowments for road infrastructure among 

countries of the global south, yet, on the other hand, there are significant disparities 

between the oil-rich countries of MENA such as Saudi Arabia, and the poorer 

countries such as Yemen (Estache et al., 2013; Mastroianni et al., 2021).  It has been 

suggested that the issues facing road infrastructure in the MENA region centres 
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around quality’ planning, doing, and checking,’ rather than on financial barriers or 

investment constraints (Um et al., 2020). 

Another illustration of regional differences in the implementation of AM can 

be found in the Sub-Saharan Africa (SSA) Region. Africa has experienced a consistent 

set of process and policy reforms aimed at improving its road asset management 

(AICD, 2008) as can be seen through the Sub-Saharan Africa Transport Policy 

Program (SSATP) which has developed Road Network Evaluation Tools (RONET) 

for continuous adjustments and improvement. This assists decision-makers in 

monitoring the condition of the road networks, planning the allocation of resources, 

and in assessing the consequences of macro-policies on the road network. It 

demonstrates the importance of continued support for road maintenance initiatives to 

major stakeholders. 

In Small Island Developing States on the other hand, infrastructure 

maintenance has long been recognized as a challenge (World Bank, 2005). In this 

context, ‘plan-do-check’ stages within the PDCA cycle can be considered as being 

fragmented and underdeveloped, with funding and policies for new road infrastructure 

often taking priority over operations and maintenance required to maintain a high 

service level of existing road assets (Burningham and Stankevich, 2005). This failure 

to ‘plan-do-check-adjust,’ and the common practice and cycle of -build-neglect-

rebuild (BNR) (Mohanty, 2007), has led to a state of deteriorated road infrastructure 

assets (PRIF, 2013). In Pacific SIDS for example, it is common for current demands 

and competing expenditure concerns to be prioritized over the management and 

maintenance of existing roads (PRIF, 2013). Adequate, planned, and optimized AM is 

lacking in Caribbean SIDS (ECLAC, 2013) as well. Commonly, repairs which are 
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technically or superficially inadequate are made to deteriorated road assets, but only 

after significant deterioration or damage has occurred, and when maintenance means 

stretching already scarce funds which are poorly budgeted as part of the overall 

national budget (ECLAC, 2012). Furthermore, data and skilled personnel to collect 

and analyse this data-factors critical to any successful AM system- and often common 

and easily accessible in the global north- is not readily available, and must be 

procured, often times from the US, Europe or China. This shortage in technical 

expertise incurs costs for foreign experts and imported technological equipment 

(Adeoti et al., 2020), and hinders the local development of organizational and human 

resources and capabilities necessary to ‘plan-do-check-adjust’ as part of the AM 

process for successful road infrastructure management. 

The pressing challenges to the successful adoption and sustainable process 

approach to AM in the Global South  (as shown in Figure ) viewed through the lens of 

the PDCA cycle can broadly be categorized as follows (Bopoto et al., 2019): 

 

 

Figure 9. Lack of asset management policies and standards hinder processes for 

continuous improvement and results in lower levels of asset management maturity for 
the Global South. 



 60 

Plan 

 In general, there remains significant challenges with developing and 

sustaining policy and regulatory frameworks needed to support AM for improved road 

infrastructure. The tendency has been to prioritize new construction over maintenance 

which is seen as more politically rewarding as decisions on the financing of roads are 

influenced by politics rather than socioeconomic priorities (Bopoto et al., 2019). There 

is little political support for AM funding and planning particularly at the local 

government level, where technical and financial support for program implementation 

is lacking. 

Do 

Inadequacies and vulnerabilities in institutional responsibilities and roles in 

large part hinders the structuring and operations of these road agencies (World Bank, 

2004). There often exists poor relationships between central and local governments, 

communities, NGOs and the private sector. This is often due to inadequate capacity to 

plan and implement road infrastructure projects, as well as a lack of a comprehensive 

road asset management policies and strategies in executive agency to provide direction 

and technical oversight (ECLAC, 2017). 
 

Check 

Unreliable sources of funding hinder program optimization and long-term 

planning. Unable to meet the needs and costs associated with regular maintenance and 

construction of road infrastructure, regular scheduled asset valuation is often not 

conducted, and budgeting and programming processes are poorly developed (Asian 

Development Bank, 2021). There is a prevalence and lack in maintenance investment 
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planning, financial accounting, and auditing, with a need for sustainable sources of 

funding for road operation and maintenance. The need for maintenance is predicted on 

a set of structural characteristics which include age, traffic, design standards, climate, 

construction quality and scheduled operation and maintenance (World Bank, 2009). 

Adjust 

There is often a lack of technical standards for the design, construction, and 

maintenance of roads sufficient to suit local conditions (World Bank, 2014). Standard 

practices for road engineering have different effects in different environments, as such, 

road asset management processes must be adjusted and tailored to the environmental, 

geographic, and geological conditions of the individual countries to which it is geared 

(World Bank, 2002). 

Furthermore, three important challenges hinder asset management and 

decision-making capacity among policymakers in these countries. These are: 

prioritization, sequencing, and financing (ESCAP, 2017). 

 
Prioritization 

Prioritizing road infrastructure development and maintenance largely depends 

on a combination of interlinked factors, i.e., a) internal and external factors 

challenging the development and maintenance of road infrastructure; b) the state of 

existing road infrastructure and c) the country’s priorities influenced by national plans 

and regional initiatives. 

 
Sequencing  

The challenge of limited resources places ever greater emphasis on sequencing. 

Development and maintenance of road infrastructure can be seen from a short term 
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(within one year), medium term (within five years), or long term (more than five 

years) sequencing cycle. 

 
Financing  

The financing requirements for road infrastructure in many global south 

countries is already quite substantial and continues to increase in response to natural 

hazard impacts, rapid urbanization, and a growing population. Traditional sources of 

financing such as official development assistance, multilateral development banks and 

tax revenue are insufficient to meet present and predicted challenges. Moreover, 

quantifying financing for road infrastructure is difficult as in most of these countries 

there is a lack of data on past investments. Additional resources are also needed for a 

more climate resilient road infrastructure network particularly for SIDS. Specific 

issues and challenges are broken down with more details in 1. 
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Table 1. Major challenges faced by the global south in the adoption of AM. Adapted 

from ESCAP, 2017. 

 

The contextual variation in the process approaches to AM influences how 

successful the implementation of AM will be. Understanding these AM processes, 

particularly when trying to understand the contextual differences between the global 

north and south, can best be done by using a novel approach adopted for this 

dissertation through the PDCA cycle.  
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2.7 Summary 

The assessment of the literature using the PDCA framework, has shown that 

the issues faced by global south countries in the adoption of AM lies in AM process 

challenges which can be considered as the limitations in capabilities and resources 

within a local context. Such AM process challenges in an Eastern Caribbean SIDS 

context is largely unexplored in the academic literature. It is this gap in the contextual 

understanding of such issues that this dissertation seeks to address. Such limiting 

factors in Eastern Caribbean SIDS make it difficult to obtain a clear picture of actual 

localized AM systems, processes and tools used for long-term planning. For these 

islands, there remains limited data for analysing the state of road infrastructure, and 

according to the UN (ESCAP, 2017), the road infrastructure conditions in the region is 

similar or worse than that of least developing countries. 

Chapter Three focuses on contextualizing asset management and uncertainties 

facing road asset management in the Eastern Caribbean. It discusses the unique natural 

hazard challenges posed to road infrastructure in the region. 
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ROADS, NATURAL HAZARDS, AND ASSET MANAGEMENT IN THE 

EASTERN CARIBBEAN 

 

This chapter highlights the gaps in the existing literature specifically related to 

the Eastern Caribbean which is the main focus of the study. Based on the paucity of 

asset management research in SIDS, the section argues for a clear understanding of the 

current state of asset management and maturity in the Eastern Caribbean for road asset 

management. 

The chapter begins by exploring the colonial legacy in the Eastern Caribbean 

that provides the context for the current situation. This is followed by a discussion of 

the application of P-D-C-A to AM in Caribbean SIDS in terms of critical success 

factors. The chapter then takes an in-depth look at the threats posed by natural hazards 

to road infrastructure and explores the contextual uniqueness of ‘place’ and the 

characteristics of vulnerability in the region. It argues that for these islands, natural 

hazards should be seen as a key driver creating and sustaining ‘conditions of 

uncertainty.’ It is within this framing that theories of continuous process improvement 

and adaptation is used to suggest a novel instrument, in the form of the PDCA-FCM 

framework, for improving adaptation in road asset management under conditions of 

uncertainty in the region. 

 

 

Chapter 3 



 66 

 

3.1 Colonial Legacy Impacts on Asset Management and Adaptation-based 

Strategies for Road Management in the Eastern Caribbean 

 

“In few places does the dead hand of the past lie as heavily on the 
present as in the Caribbean” (Wallace, 1977, pg. 18). 

 

The overwhelming sentiment expressed in the literature with regards to road 

management in Caribbean SIDS is the uniformity of the road system’s vulnerability, 

and the fragmented process approach adopted by road authorities for the management 

of road infrastructure. What is often neglected is the variation and complexity of the 

Caribbean SIDS landscape (Rosenbloom and Rabin, 2016), and the lingering effects 

on every aspect of Caribbean life -including on its AM institutions and structures-of 

the regions’ colonial history. Current asset management frameworks, including IAM, 

have failed to consider how historical forces and legacies continue to exert great 

influence on the way that governments operate, institutions are structured, and the on 

the environment in which AM processes and tools (Rosenbloom and Rabin, 2016) are 

conducted and utilised. A starting point to any discussion on AM within a Caribbean 

SIDS context, therefore, must begin with the history that has shaped the experiences 

and practices and outcomes of public administration and policy within which AM 

processes operate.  
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3.1.1 Colonial Influence on Organisational Structure and Decision-making 

Caribbean SIDS position in international colonial, slavery and plantation 

experiences, and geopolitical power politics and rivalry have given rise to certain 

legacies (Minto-Coy and Berman, 2015) that effect AM processes for road 

management through performance evaluation and adjustment, planning and 

programming, and works and services delivery. 

The current heritage of decision-making in Caribbean SIDS is defined by both 

the history and legacy of a colonial past, and its adopted practices, combined with 

local practices. Practices, institutions, and culture from the past were carried over 

following independence, with no significant changes made to the politico-

administrative or socio-economic systems (Wallace, 1977; Minto-Coy et al., 2016). 

Some scholars attribute this carry-over to the widely conservative nature of the 

political leaders who fought for independence in the 1960s, 70s, and 80s (Wallace, 

1977). It must be noted that the practical organization of colonial control in the pre-

independence period was over-centralization, which remains a feature of how road 

agencies are structured, and decision-making carried out to this day (Gibson, 2014). 

3.1.2 The History and Legacy of European Colonial Powers 

The British islands belonged to the United Kingdom, the French - France, and 

the Dutch -the Kingdom of the Netherlands. The following subsections consider the 

history and the legacy of organizational structuring, and decision-making in public 

administration based on the colonial grouping of Caribbean islands into ownership by 

a European power. The United States colonies such as Puerto Rico and the U.S Virgin 

Islands are not considered as Puerto Rico is not a part of the Eastern Caribbean, and 

although having heavy influence in the Caribbean, the US style of public 
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administration has not-to-date significantly influenced or upended colonial legacies in 

the region (Gibson, 2014, Minto-Coy et al., 2016). 

The British Islands 

Contact with the United Kingdom in the Caribbean began with colonialism and 

slavery in the 1600s (Minto-Coy et al., 2016). The region-called the British West 

Indies at that time-served the imperialist function of the English government by 

securing tropical products and new markets for the crown and expanding the British 

economy by putting capital to work (Mawby, 2012). Decision-making and public 

administration was organised strictly to dominate the region and submerge it under the 

governance framework of the British Crown (Minto-Coy et al., 2016). Decision-

making flowed from the centre of power in Britain to the periphery of the colonies in 

Caribbean SIDS (Minto-Coy et al., 2016). The imperial government exerted control 

through a representative-a governor or colonial secretary in the periphery. 

Public service institutions were for the maintenance of law and order-not a 

place for policy making. In order words, the needs and dictates of the local 

environment had little say in policy and decision-making. This led to a ‘top-down’ 

organizational approach to decision-making and communication which is still the de 

facto mode of decision-making today. This top-down approach has led to a practice of 

exclusion and secrecy in the process of decision-making as well as to high tendencies 

of risk aversion (Minto-Coy et al., 2016). According to Jones and Schoburgh (2004), 

decision-making in the commonwealth Caribbean is very much marked by “obedience 

to rule and rote, and the preservation of established norms and traditions”. This 

rigidity is in direct opposition to the cyclical, ever evolving and adjusting approach 

encapsulated in the PDCA framework. 
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The orientation and colonial legacy of centralised decision-making from the 

core to the periphery still remains a defining feature of public administration and by 

extension-infrastructure governance in Caribbean SIDS. Even with independence, and 

the passing of executive authority from the British Crown to the local head of state in 

the form of the Prime Minister, these islands still retain the Westminster-Whitehall 

system of public administration and decision-making left from the colonial British 

empire (Minto-Coy et al., 2016). This model of decision-making, and public 

administration has concentrated power in the hands of a ruling party, where they 

command organizational control with little room for action among staff (Minto-Coy et 

al., 2016). This over centralization of decision-making does not allow for constraints 

on government to be exercised. Politics dominates decision-making in the public 

sector, with political leaders using their offices to reward and punish. There is a lack 

of restrain on government as the prospect of falling out of favour with a politician and 

the resultant job loss keeps civil servants docile. Minto-Coy et al., (2016), note that 

“principles of neutrality, anonymity, and impartiality... (are) ...difficult to realize in the 

Caribbean.” This provides an ideal breeding ground for corruption, nepotism and 

clientelism, which further complicates issues facing an already fragile road 

infrastructure sector. 

Britain still retains Anguilla, Bermuda, Turks and Caicos, the Cayman Islands, 

Montserrat, and the British Virgin Islands as ‘British Overseas Territories’ (BOTs). 

Citizens of BOTs are British citizens. Decision-making and public administration 

varies in degree of autonomy, but essentially follows historical colonial patterns, with 

public administration linked to the UK via a local governor. 
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The French Islands 

The history of decision-making and public administration in the French 

Caribbean closely follows that of British. Management decisions for the islands were 

made by the French Crown. Informed to some extent by the British model of 

representative government, the French added a series of consultative institutions to 

their governance framework -not aimed at developing local capacity for 

administration-but rather introduced for the more efficient organization of the 

territories by the French Empire (Minto-Coy et al., 2016). 

France’s grip on the Caribbean has been maintained in part through its 

Départements d’outre mer (DOMs), which are Caribbean islands under French rule. 

These islands are “a part of the Franco-European establishment with the same 

institutions (e.g., laws and regulations) found in France” (Minto-Coy et al., 2016, pp. 

6). Decision-making, public administration and policy follows the French DOM 

politic-administrative model of centralization, uniformization, assimilation and 

universalism (Minto-Coy et al., 2016). It does not allow for-or goes only so far in 

allowing- local expressions in decision-making, governance, and public 

administration, and fortifies the cultural hegemony of France. 

Current French Caribbean islands include Guadeloupe, Les Saintes, Marie-

Galante, La Désirade, Martinique, Saint Martin, and Saint Barthélemy. 

Decision-making is particularly interesting in the Eastern Caribbean islands of St. 

Lucia and Dominica, where the British and French fought consecutive wars for 

ownership. Both islands were ruled at different points in history by the British and 

French, with the result that a schizophrenic practice of a Westminster style of public 

administration is officially practiced on paper, but French styles of decision-making 

and practiced ‘on the ground.’ 
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The Dutch Islands 

In the early stages of its rule, the Dutch organized decision-making and public 

administration in a similar core to periphery fashion. One governor managed public 

administration for all the islands. He was assisted by a lieutenant governor from each 

island. All governors in turn were supported by two advisory bodies (Minto-Coy et al., 

2016). Once oil was discovered in the islands in the 1900s the Dutch empire began to 

institute a system across all Caribbean Dutch islands of ‘Dutchinalization’, where all 

institutions-including education, civil service and religious- had to follow only the 

Dutch language, principles, and institutional structures (Minto-Coy et al., 2016). The 

task was about keeping order, not the development of the local society or economy, 

and certainly not in the development of local decision-making and administrative 

capacity building. 

There have been modern attempts at reforms (Goede, 2016), but corruption and 

inefficiencies continue to plague the public administration system. The Dutch 

Caribbean includes Aruba, Bonaire, Curacao, Sint Eustatius, Sint Maarten, and Saba.  

As a result of colonial legacies and history, much of which still continues 

today, government institutions and organizations have been both organized and 

managed using a centre to periphery approach where only the desires of the colonial 

government are considered with little regard for local society. The expatriation of 

profits through the extraction plantation economy also saw little investment made in 

infrastructure development and maintenance, innovation, management, and the civil 

service. The effects of such decisions still reverberate throughout the Caribbean today.  

To sum up, existing weaknesses in the institutional structure for road 

management is “associated with weak governance, poor financial management, and 

poor project implementation” (Asian Development Bank, 2013) with foundations in 
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the historical legacies of colonialism. As succinctly stated by Minto-Coy and Berman 

(2015): 

“One of the most effective means of control and continued association 

between the…(former)… colonies and Europe was the institution of 
cultural hegemony over the islands…. Regardless of the presence or 

absence of the colonial power in a particular island, their dominance 
and influence would be maintained in the very institutions and way of 
life in the country. In this way, the organization of public 

administration was also a tool for assurance against the 
infiltration/adoption of unfavourable practices and ideology…. 

Relationships between the region and the former colonial powers are 
also sustained via aid and loans used to fund governance. Whether 
intentionally or not, the result has been to postpone self-reliance and 

the emergence of internally informed policies and development 
options” (Minto-Coy & Berman, 2015, pp. 12). 

3.2 Critical Succes Factors for Asset Management in the Eastern Caribbean 

The capacity of a country to meet its road infrastructure needs depends heavily 

on its ability to plan and implement its asset management plans and policies. There is 

a direct relationship between information detail and the level of decision-making for 

effective AM of road infrastructure (USDOT, 2019). There are structured processes in 

asset management which both aggregates information and generalizes the scope of 

decisions to be taken by decision-makers (USDOT, 2019; Haas et al., 1994; Hudson et 

al., 1997; AASHTO, 2013).  

Ultimately, the goal of asset management is to deliver transportation 

infrastructure that provide suitable services to stakeholders, for example, communities, 

users, and businesses. This is achieved by developing decision support systems 

capable of providing “access to quantitative data on an organization’s resources and its 

facilities’ current and future performance” (Nemmers, 1997; USDOT, 2006, pp. 22). 

This is turn is dependent on the capabilities and resources of the agency – its ability to 
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efficiently use funds to protect and rehabilitate road assets, and on its institutional 

capacity (Robinson, 2019). 

Taken together, the above discussed characteristics reveals several important 

issues for asset management when viewed through the PDCA framework. These 

issues are discussed in further detail below. 

Plan 

 A National Strategy for the Development of Statistics (NSDS) study (2014) 

found that SIDS shared similar characteristics concerning road agency structure, 

culture and governance which affects decision-making, with decision-making 

processes often based on “consensus or simple rules of thumb, with little incentive to 

update road databases and selection procedures” (Asian Development Bank, 2013, 

pp.6). This, coupled with an already deteriorating road infrastructure base, has 

presented challenges for the planning and management of road assets (Calderón and 

Servén, 2003). 

The Caribbean has experienced years of underinvestment in road 

infrastructure, dating back to the colonial era, and more recently, to the introduction of 

structural adjustment programs instituted at various times in each country. Austere 

neo-liberal fiscal policies were introduced across much of the Caribbean following the 

debt crisis of the early 1980s which saw investment in infrastructure decrease from an 

average of 3 percent of the GDP in 1988 to around 1.6 percent in the 1990s (Keeling, 

2008; Thorpe & Sizeland, 2010). 

Road agencies are still considered as small relatively unimportant government 

departments, and outdated road management structures have highlighted three main 

weaknesses (Queiroz & Kerali, 2010): i) needless layers of administration, ii) highly 
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centralised administrative functions, and iii) the reduced authority of the head or 

director of the road agency.  

While many islands have legislation to regulate different transportation modes, 

most lack a unifying general transport law to define the function, spheres of influence 

and ensure coherence in objectives between the various institutions that operate within 

the sector (Suárez-Alemán, 2019, Thorpe & Sizeland, 2010). Consequently, decisions 

on investment and road asset management objectives are often undertaken in a 

fragmented and uncoordinated manner. 

Weak institutional frameworks are also common across the region (Minto-Coy et al., 

2016). This is further compounded by a lack of appropriate legal frameworks and 

cost/benefit-sharing mechanisms which commonly results in lost opportunities for 

revenue generation for many of these islands. Outdated management structures 

traditionally situate road agencies within a larger ministry of transport, bogged down 

by several layers of administrative bureaucracy, with only a small percentage of the 

overall ministry’s budget being allocated to its operation (Queiroz & Kerali, 2010).  

In some cases, the limits in institutional capacity can be attributed to a lack of legal 

and regulatory framework for the management of road assets, or, in cases where 

regulations may exist- they are poorly enforced, and poorly managed financially 

(Thorpe & Sizeland 2010; Asian Development Bank, 2013). In other cases, these 

limitations are associated with inadequate road maintenance and management capacity 

(Asian Development Bank, 2013).  

Moreover, the colonial institutional framework of over-centralisation, and 

personalisation of public administration, has led to what some scholars have termed 

the ‘deinstitutionalisation’ of the public service in Caribbean SIDS (Kearney ,1986; 



 75 

Minto-Coy et al., 2016). This high degree of over-centralisation has led to a culture of 

secrecy around decision-making (Jones, 2004). This secrecy has led to information 

becoming privatised, and a reduction in transparency. Public service staff are 

discouraged from responding to emerging problems, and this has created an 

environment for corruption to thrive (Minto-Coy et al., 2016). 

Do 

The ‘Do’ phase of the PDCA cycle allows one to understand and compare how 

agencies conduct asset inventory, condition assessment and performance prediction. In 

the Caribbean, poor quality of road condition and location data presents a barrier to the 

implementation of this phase of the AM process. In the absence of good quality, 

reliable data about road infrastructure, national agencies, local administrations, and 

international aid agencies and donors, find it difficult to prioritize investments and 

objects that will produce good returns and levels of service. Most road agencies lack 

the resources to procure the specific technology and expensive equipment necessary to 

conduct road condition monitoring and assessment. Additional challenges in training 

and retaining qualified staff capable of operating the required hardware and software 

for modern AM systems further compounds the problem. 

Moreover, manual, or visual road data collection (Silyanov et al., 2020) is still 

the primary method to collect spatial data about road asset inventories and condition. 

There are several data integrity and management issues associated with manual data 

collection methods, however. To begin with, the number of manual tasks involved is 

time consuming, requires large manpower, and often skews the consistency of the data 

(He and Orvets, 2000; Sairam et al., 2016). In addition, the traditional use of field 

survey methods results in enormous time and resources spent on field work. And 
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lastly, verifying details is difficult without revisiting the field (Sairam et al., 2016). 

These techniques also limit the possibility of using three-dimensional modelling for 

better road asset condition assessment. 

In instances where automated road data collection and management systems 

are considered, the high entry point in terms of cost to purchase and operate, presents a 

barrier, and further limits their use. Automated road condition monitoring is 

prohibitively expensive to purchase equipment, operate and maintain them (Werro, 

2013). In addition, the equipment used often requires specialised knowledge to operate 

(Radopoulou and Brilakis, 2016).  

Importantly, a key step in implementing the AM process for road management 

is the identification of road assets, usually using satellite images and GIS software 

(Bhardwaj & Goswami, 2019). For these islands however, the traditional approach 

towards developing GIS enabled/ready road asset data has been largely to digitize 

existing paper maps. However, paper maps are not only often outdated, but they also 

contain many inconsistencies, inaccuracies, and discontinuities (Mennecke and West, 

2001). The use of Geoinformatic technologies in the region has been further hindered 

by several factors, most important of which include: 

• Inconsistent data collection: Road asset management requires 
consistent monitoring and flow of data on the extent and status of 
road assets. But spatial analysis and monitoring are often rendered 

ineffective due to data gaps and incompatible data (Opadeyi et al., 
2009). 

• Ineffective data management: In addition to the need for consistent 
data collection, Caribbean islands also lack effective data 

management plans (Opadeyi et al., 2009). Poor practices around 
data sharing and dissemination protocols and the development of 
data standards are some factors which these islands continue to 

struggle with. 
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• Capacity building: The availability of trained and experienced 
personnel is a requirement for the effective use of GIS. While 
Caribbean SIDS have invested in GIS software and hardware over 

the past few years, very little investment has been made to train and 
retain resource persons required to use, manage, design, and build 

GIS systems (Opadeyi et al., 2009). 

• Lack of consistent data models and integrated analysis of assets: 
Impact analysis and cause and effect models are usually utilised to 
predict various scenarios for more effective decision-making. 
However, in the Caribbean the interaction of ecosystems, soils, 

geological properties, and land use on road infrastructure is not 
actively modelled, and as a result it is difficult to conduct localised, 

inter-island and cross-island road infrastructure analysis. 
Furthermore, these islands also face urgent data challenges in 
planning for a disaster resilient future. High-resolution, 

standardised data that is budget friendly is therefore an urgency in 
these spaces. However, there are currently no standardised cost-

effective approaches for identifying, inventorying and quantifying 
road infrastructure assets, and organisation of information for 
identifying and quantifying road infrastructure at risk from natural 

hazards remains poor. 

Check 

Weak management information systems are one of the factors serving as a 

hindrance to successfully implementing the ‘check’ phase in conducting AM for road 

management. As demonstrated in earlier sections, AM systems require efficient and 

timely data collection and analysis. However technical failures often result from the 

introduction of systems not suitable to the daily management needs of road agencies in 

island contexts (World Bank, 2017), and so there is a lack of willingness on behalf of 

road agencies to commit to a system that is unsuitable for their day-to-day needs. 

Without suitable information, road assets cannot be managed. 

To prioritize maintenance activities, road inventory, road condition and cost 

data are required to enable an assessment to be made of future economic benefit 
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(Asian Development Bank, 2013). All of these processes require budgetary resources 

and adequate staff, which are often in short supply in islands. According to the ADB 

(2013), “In some countries, road condition surveys have been introduced only 

recently, and their frequency and coverage vary” … while in other cases… “it is still a 

struggle to collect system-wide data on a timely and periodic basis, and the road asset 

management system and its database remain incomplete”. 

Inadequate ‘checks’ to ensure successful AM process implementation can 

often be seen in poor road maintenance, deficiencies in the design and construction 

standards, or rapidly growing traffic challenges. Outdated construction and design 

standards involve several physical and structural weaknesses and do not meet 

international best practices (Asian Development Bank, 2013). The effects of poor 

‘checks’ in this island contexts are worsened by natural hazard threats (Asian 

Development Bank, 2013). 

Adjust 

The ability to ‘adjust’ and adapt AM processes to meet emerging challenges 

and threats in part is directly linked to a country’s resources, with the GDP per capita 

often used as an index of financial capacity (Robinson, 2018). In the Caribbean, the 

majority of roads are unrestricted and considered as public goods. There are few direct 

tolls levied against road users and it is government agencies who are the principal 

stakeholder group responsible for road management (Asian Development Bank, 2013). 

These agencies are responsible for planning, executing, and financing road 

construction, rehabilitation, repair, or maintenance (Asian Development Bank, 2013), 

however, the management of public finance is an area of weakness for Caribbean 

SIDS (Minto-Coy et al., 2016). There is poor synchronicity between the budgetary 
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process and national planning, and in most instances, policies are made without regard 

to budgetary allocation for implementation and maintenance (Minto-Coy et al., 2016). 

Revenues generated from a limited set of economic activities (tourism, 

fisheries, finance) form the basis of financial resources for these islands. Other 

revenue sources include loans, aid, national revenues, climate-change related funds 

and in some special cases commodities revenue (e.g. oil from Trinidad and Tobago, 

and bauxite from Jamaica (Jha, 2005). These activities are vulnerable to global 

fluctuations and affects the consistency of revenue streams available for the 

continuous improvement of AM (De Comarmond & Payet, 2010).  

The heavy dependence of Caribbean SIDS on tourism - a sector vulnerable to 

global volatility - further complicates public financial management. There is a further 

high cost associated with investment and maintenance as capital goods are imported 

and or difficult to access (Jha, 2005). Allotted yearly maintenance budgets are low, 

with a build-neglect-rebuild behaviour entrenched in the organizations responsible for 

road infrastructure. This has led to a vicious cycle where roads have a short project life 

cycle (Jha, 2005). Due to these short-sighted policies road asset values have 

experienced significant deterioration. 

The designated expenditure for road maintenance in SIDS such as those of the 

Caribbean falls far below the level necessary to stop the rapid deterioration of road 

assets and to keep road networks at an acceptable level of service. Furthermore, their 

financial capacity relating to road infrastructure is linked to major political decisions 

which in turn may or may not reflect national priorities.  

While most Caribbean SIDS finance road infrastructure by burrowing from aid, and 

international development institutions to fill in their maintenance gap, most of these 
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funding sources prefer to finance new construction rather than maintain existing ones 

(Robinson, 2018). 

The diseconomy of scale of island nations further acts as a limiting factor for 

road authorities to the implementation of AM. These small islands tend to have large 

sized governments due to their diseconomies of scale in providing public goods and 

services such as infrastructure (Alleyne et al., 2014). Technical capabilities are 

generally low, with a small talent pool which fulfils multiple roles and duties (Alleyne 

et al., 2014), and human capacity constraints in addition to limited financial resources 

serve as further challenges and have resulted in a weak capacity for decision-making 

and continuous improvements to AM processes (Alleyne et al., 2014). 

Before proceeding to examine the impacts of extreme natural hazards on road 

infrastructure management, let us summarise the overarching points to keep in mind 

from the preceding sections. 

The success of an organization is in large part determined by the resources that 

it owns and controls (Wernerfelt, 1984). The ownership and effective utilization of 

resources gives an organization an advantage in that it enables an environment for 

organizational performance to be improved (Wernerfelt, 1984; Peteraf, 1993). 

Furthermore, the long-term sustainability of any organization rests upon its ability to 

develop capabilities and make use of innovation (Barney, 1991). Organizational 

learning, skill acquisition and the accumulation of capabilities enhances and leverages 

an organization’s resources and abilities to meet future challenges. It is the unique 

capabilities and resources of an organization that provides the foundation for the 

implementation of AM, and which provides the main means of guaranteeing a good 

return on investment. To optimize the value of and minimize risk to road infrastructure 
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assets in line with AM objectives, organizations must develop processes and tools in 

order to accomplish set objectives. It is both capabilities and resources that enable AM 

processes to be carried out. 

While existing AM system and processes have been proven effective in a 

Global North context, the limitations described above serve as a barrier to the 

utilisation and implementation of AM in the Eastern Caribbean. While there has been 

some progress in AM among some island nations in recent years, there is still need for 

significant improvement in many areas. The body of evidence shows poor 

performance of the road sector as evidenced by institutional failures and arrangements, 

poor condition of road assets, and high financial costs. These challenges cover both 

processes related to performance, funding, policy, legislations, and is also outcome 

related (poor road conditions, environmental impacts). 

The PDCA cycle was used as a framework to understand AM processes for 

road infrastructure management and gave some insight into how road agencies 

between the Global North and South structure AM systems and processes to meet 

overall objectives for optimal service delivery. Looking at AM as a process of 

continual improvements allowed the researcher to simplify the AM processes into four 

basic cycles of plan-do-check-adjust. This approach identified gaps and points of 

challenges faced by road agencies in both these differing contexts. 

For Eastern Caribbean islands maximising value, and minimising risk in the 

face of human, environmental and resource challenges are critical drivers for 

optimising their road asset portfolio.  

Measurements of the degree to which road agencies have implemented AM 

systems and processes help fill in a research gap which needs to identify the strengths 
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and weaknesses of these agencies in relation to their intended objectives and goals. 

The scant literature on AM for road infrastructure in Eastern Caribbean SIDS, have 

focused on AM systems and standards rather than understanding the overall strategic 

direction encompassing the AM policies, objectives, and leadership of road authorities 

in the region. 

What this researcher has attempted to demonstrate thus far, is that as a road 

authority matures in its implementation of AM, the relation between the systems, 

standards, and policy changes. How this change is occurring in the Eastern Caribbean 

remains poorly understood. 

Understanding asset management maturity to be “the extent to which the 

capabilities, performance and ongoing activities of an organization are fit for purpose 

to meet the current and future needs of its stakeholders, including the ability of an 

organization to foresee and respond to its operating context” (GFMAM, 2015), this 

research proposes the use of an asset management maturity framework (AMMF) as a 

conceptual tool to assess asset management structures used for road infrastructure 

management in  the Eastern Caribbean. ‘Structures’ as understood here means the 

people, processes, and technology used for asset management (ISO, 2014b). 

Using asset management maturity as a conceptual framework gives the 

researcher defined descriptions and parameters containing characteristics that road 

agencies are expected to demonstrate at each maturity level. This provides an 

objective tool for understanding asset management maturity across the different 

islands of the Eastern Caribbean to understand which islands are faring better than 

others and why. Understanding where these islands are in relation to AM maturity 
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levels allows for a more holistic, and proportionate approach, where history and 

context can be considered. 

It is the IAM’s AMMA tool which will be used as part of the methodology to 

conduct the asset management maturity assessment of Caribbean SIDS. 

The overall objective of the asset management maturity assessment approach is 

to examine asset management maturity in the Eastern Caribbean for road asset 

management. 

The AM assessment is conducted to answer RQ1: What are the factors 

influencing asset management maturity in the Eastern Caribbean? This research 

question has three sub-questions:  

I. What are the organisational structures for asset management in the Eastern 

Caribbean? 

II. What are the main internal and external determinants influencing asset 

management in these islands? 

III. Is the IAMs asset management maturity assessment applicable for 

evaluating asset management maturity in the Eastern Caribbean? 

RQ1 is addressed in Phase One of the research study. 

3.3 Adaptation to Natural Hazard Risks Through Asset Management Strategies 

in the Eastern Caribbean 

Road infrastructure in Eastern Caribbean SIDS over the last few decades has 

been increasingly affected by impacts of extreme natural threats (Keller & Atzl 2014). 

According to the Intergovernmental Panel on Climate Change (IPCC, 2012, pp.248), 

extreme natural threats are expected to ‘‘produce large impacts on infrastructure’’ in 

such a vulnerable context. In fact, the risk posed to such critical road networks by 
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hydrometeorological, geophysical and climate-related threats is among the highest in 

the world, and the impacts to social and economic systems will continue to be 

extremely severe (Boin and McConnell, 2007; Hallegatte et al., 2019; WBG-GFDRR, 

2018; Adeoti et al., 2020).  

The World Risk Index is a globally accepted risk index which highlights the 

strong relationship between disaster risk, geographic location, and social systems such 

as poverty, and inequality. It calculates disaster risk for 181 countries based on four 

components: i) Exposure to hurricanes, floods, earthquakes and sea-level rise; ii) 

coping capacity which depends on governance, social and material security and health 

care; iii) susceptibility which depends on infrastructure, economic-framework 

conditions and food supply, and iv) adaptive capacities which relate to upcoming 

natural threats, and climate related challenges. In its 2021 report (Aleksandrova et al., 

2021), the World Risk Index showed that Island States are at the top of the global risk 

ranking. Of the 15 countries overall with the highest disaster risk, ten are islands - of 

which several are Eastern Caribbean SIDS, for example, Antigua and Barbuda and 

Dominica.  Additionally, of the 29 islands making up Caribbean SIDS, 22 were 

affected by storms during the 2017, and 2019 Atlantic hurricane season (Shultz et al., 

2019). This exposure to natural hazards has already resulted in loss of lives, 

livelihoods, and shelter, and almost irreparable damage to road infrastructure. 

Consequently, the United Nations (2016) has declared SIDS as the most hazard prone 

regions in the world. 

In the next two subsections, it will be argued that to understand the constraints 

on the critical success factors inhibiting the adopting and maturation of asset 

management practices for road asset management in Eastern Caribbean SIDS, insights 
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must first be sought to (a)  understand the contextual vulnerabilities specific to the 

environment in which these islands find themselves, and which relates to the social 

and economic consequences of natural hazard threats on road infrastructure. This will 

help frame the understanding of disaster and natural hazard threats as conceptualised 

in this research. Furthermore, this section will argue that (b) physical constraints 

related to factors such as location, hydrology and climate in turn create certain risk 

conditions which are exacerbated by the realities of the natural environment of these 

islands and the frequency and intensity in the occurrence of natural hazard impacts. 

These physical constraints serve as a further barrier in the adoption of AM for Eastern 

Caribbean SIDS. 

3.3.1 Disaster Risks and Vulnerabilities 

Risk within the disaster context has several important characteristics, in that 

risk is not only considered to be dynamic, and constantly changing, but is also 

impacted by entrenched social problems (Lewis, 1999; Blaikie et al., 1994 Bollin et 

al., 2003). However, before understanding disaster risk and its impact on AM 

processes for road infrastructure management, a brief explanation of what constitutes a 

disaster is discussed in the section below. 

What can be defined as a disaster has been debated by scholars for several 

decades now (Drabek & Stephenson, 1971; Quarantelli, 1998; Comfort et al., 1999; 

Cutter, 1996; Dombrowski, 1998; Quarantelli & Perry, 2005), as the definition of what 

constitutes a disaster is to an extent determined by the discipline in which it is used 

(Turner & Pidgeon, 1997; Shaluf et al., 2003).  

Even within the disaster discipline, there remains debate as to what constitutes 

the term ‘disaster’ (Cutter & Emrich, 2005; Perry, 2007). Some scholars like White et 
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al. (1978) define a disaster as an extreme event which occurs when a hazard interacts 

with a social system. Others, like Quarantelli, (2005), view a disaster as a 

representation of vulnerability. In order words, as a “weaknesses in social structures or 

social systems” (Quarantelli, 2005, pp. 345), which a) disrupts normal routine, b) 

poses a danger to valued social objects, c) is a sudden-onset event. On the other hand, 

Parker (1992) suggests that a disaster is `an unusual natural or man-made event, 

including an event caused by failure of technological systems, which temporarily 

overwhelms the response capacity of human communities, groups of individuals or 

natural environments and which causes massive damage, economic loss, disruption, 

injury, and/or loss of life.  

Drawing on concepts from these various scholars, it is seen that extreme 

natural hazards can create disaster impacts that are limited not only to the human and 

social sphere (loss of life, injury, disease, etc.), but extends also to the built 

environment where property and road infrastructure assets are destroyed and damaged 

(van Niekerk et al., 2011). For example, roads can be eroded by intense rain and 

related flooding, or the road surface can be rapidly deteriorated during periods of 

extreme temperature. 

A natural hazard threat can affect a vulnerable section of a road network in a 

specific geographic area, causing substantial damage, disruption and leaving affecting 

communities unable to function normally” (adapted from Benson & Clay, 2004, pp.5).  

Natural hazards can be considered as ‘uncertain threats’ (Zandvoort et al., 

2017; Bloemen et al., 2018) and arise from natural processes which pose a threat due 

to ‘‘conditions of exposure and vulnerability’’ (Wisner et al., 2003; IPCC 2012, pp. 

31). A disaster on the other hand, is brought about as a result of a combination of a) 
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hazard exposure, b) pre-existing conditions of vulnerability, and c) insufficient 

capacity to cope with the ‘significant’ often negative changes (Wisner and Luce, 1993; 

Wachtendorf et al., 2006; Kwasinksi et al., 2016; Kelman et al., 2016). A hazard is a 

potentially damaging natural or human physical phenomenon or event, which often 

pose a threat to and or negatively impacts road infrastructure and other social systems 

(Gares et al. 1994; Temesgen et al. 2001; Felgentreff & Glade 2008; Eiser et al. 2012; 

Keller & Atzl, 2014). 

Natural hazard threats to road infrastructure are seen as the probability of 

harmful consequences, or expected losses (damaged road infrastructure assets, 

disrupted road services) due to the interaction between humans, hazards, and 

vulnerable conditions (UNISDR, 2002; Cardona, 2006;  Granger et al., 1999). 

Having addressed what constitutes a disaster and natural hazard threat, 

attention will now be turned to consider risk in a bit more detail.  

Understanding of, and the ability to analyse and manage risk, is critical as it 

provides information, and analysis needed for decision-makers to make sound 

assessments with regards to risk reduction and the associated potential damage and 

losses to road infrastructure.  

Risk is present in different levels and forms, and is associated with all 

infrastructure projects, regardless of size, place, or time (Ayyub et al., 2010). While 

there is no single agreed upon definition of risk, within the infrastructure literature 

field, it is most commonly defined as “the potential for an unwanted outcome resulting 

from an incident, event, or occurrence, as determined by its likelihood and the 

associated consequences” (DHS, 2010). Risk is also seen as a combination of 
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probabilities and consequences in relation to values such as the environment, health, 

and safety (Torres-Pomales, 2015).  

There is consensus among scholars that risk is associated with uncertainties 

which are linked to the occurrence of threats (Aven, 2006; Ayyub et al., 2010; Torres-

Pomales, 2015). Risk combines elements of uncertainties, consequences, and threats. 

In order words, risk occurs when an uncertain condition or event has negative effects 

which results in unwanted consequences (Ayyub et al., 2010). Risk in relation to AM 

can therefore be understood as an uncertain exposure to a natural hazard or event 

which has a potential to inflict damage or loss to road infrastructure (adapted from 

Ayyub et al., 2010). 

Disaster risks are created and exist within social systems, and as such is 

geographically defined, and best measured at a local level (Bull-Kamanga et al., 

2003). As the level of coping capacity and resources varies within and between 

countries, so too does disaster risk (Von Kotze, 1999). Risk could therefore be viewed 

as the possibility that a particular hazard (of certain magnitude within a certain 

timeframe) might exploit a particular vulnerability (of a certain type within a specific 

timeframe) (see Figure ). Disaster risks therefore affects RAM and road infrastructure 

differently due to varying levels and types of vulnerability, and coping capacity (Von 

Kotze, 1999).  

Vulnerable conditions within a country exist from an interrelated set of 

physical, social, economic, and environmental factors, which increases the 

susceptibility of that country to the impact of hazards (UNISDR, 2002). These factors 

stem from a complex set of physical, socio-economic, and/or political variables that 

ultimately determines how a country will respond to threats (Jegillos, 1999; Blaikie et 
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al., 1994; Wisner et al., 2003). Vulnerability to natural hazards vastly differs among 

different social groups, where people reside, and the resources available to cope with 

risk (Burton et al., 1993; Adger, 2006). Vulnerability thus emerges as a crucial factor 

of consideration in the ability of nations to sustainably implement AM (Meyer et al., 

2010; Bhamidipati, 2015).  

This dissertation understands vulnerability within the framework of the disaster 

risk literature, defined as “the characteristics and circumstances of a …. system or 

asset that make it susceptible to the damaging effects of a hazard” (UNISDR, 2009, 

pp. 30; Lambert et al., 2013; Rowan et al., 2013). This definition differs from the 

adaptation literature, where vulnerability is formulated as the product of exposure, 

sensitivity, and adaptive capacity (O’Brien et al., 2007). More broadly speaking, 

applying the concept of vulnerability to AM systems and processes within the specific 

geographic context of Caribbean SIDS, this research arrived at a definition for 

vulnerability to mean “a condition adversely affecting Caribbean SIDS ability to plan 

for, implement and sustain road asset management and to implement disaster risk 

management measures to compliment the reduction of risks posed to the road 

network”. Within this definition, the emphasis is shifted to a specific context, and the 

people and organisations within it. It zeroes in on the contextual constraints limiting 

capacities and resources for AM in a challenging environment. In other words, 

vulnerability is highly context-dependent, and understanding vulnerability from a risk 

perspective gives better ‘contextual’ or ‘starting-point’ insights into factors hindering 

the adoption of AM and the implementation of approaches for the mitigation of 

disaster risks on road infrastructure. 
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When viewed at through this lens, a disaster implies a combination of losses 

not only in physical road infrastructure assets, but also in human, physical, and 

financial capital. For the Eastern Caribbean, such a reduction in economic activity, 

income generation, investment, consumption, production, and employment further 

exacerbate and prolongs the cycle of vulnerability, and ultimately acts as a hindrance 

to the adoption AM processes and practices, and disaster risk management. 

Eastern Caribbean SIDS are therefore in dire need to adapt and plan for 

extreme natural hazard threats over the foreseeable future. 

3.3.2 Impact of Physical Constraints on Asset Management 

Roads and road assets while essential to the normal functioning of society also 

serves as a vulnerability (Garschagen et al., 2016, pg.7). Roads help to limit risks on 

the one hand, while also being a driver of risks on the other (Kadri et al., 2014; Bach 

et al., 2013). For instance, the road networks in Caribbean SIDS are often not complex 

and have limited redundant paths (WBG-GFDRR, 2018). Damage to a single road link 

or asset -such as a bridge - therefore often leads to interruptions in access to crucial 

services such as hospitals. 

Adverse conditions present in the natural environment negatively impacts these 

roads (Mitchell et al. 1989; Geipel 1992; Keller & Atzl, 2014). The influence of the 

physical environment on road infrastructure in island nations is immense, and its 

impact and limitations can be seen in terms of cost, the extent, quality, and reliability 

of service and the level of risk exposure and impact on road assets (Rodrigue, 2020).  

There are several main physical constraints or geographic factors which are 

most common across island regions, and which pose great risk to road infrastructure. 

These include but are not limited to location, climate, hydrology, topography, and size. 



 91 

Furthermore, each of the factors exacerbates the impact of other factors. For example, 

coastal roads located to accommodate the limited access and topography 

disproportionately experience the impacts of climate change, and hydrological events.  

Eastern Caribbean islands in particular are extremely vulnerable to occurrences of 

extreme hydrometeorological hazards (Burton et al., 1993; Pelling & Uitto, 2001; 

Adger, 2006; Wong, 2011, Sjöstedt  and Povitkina, 2017).  

For Eastern Caribbean SIDS already struggling to implement AM systems and 

processes, such factors serve as a further burden to the management of natural hazard 

risks to road assets. The section that follows provides a brief overview of main 

physical constraints. 

Location and Size 

Physical constraints related to available space impact road infrastructure 

location. Location in turn influences construction, and maintenance costs, as well as 

the operational requirements for the proper functioning of this system. 

The geographic location of the Eastern Caribbean situates this group of islands 

in the Main Development Region (MDR). The MDR is the ocean corridor extending 

from west Africa to eastern Mexico (20° W to 85° W longitude and between the 

latitudes of 10° N and 20° N.17 and is where tropical systems form and are most 

active. Unfortunately, the human settlements and road infrastructure assets of these 

islands are within this region where the dual effect of warm water and low shear 

creates Atlantic tropical storms on a yearly basis (United Nations, 2011; Mintz, 2016; 

Cashman & Nagdee, 2017; Shultz et al., 2019). 

On these islands, mitigating and responding to hazards is complex-more so than on 

larger land masses. Not only are islands disconnected from larger land masses, but 
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their small sizes also means that a hurricane often dwarfs entire islands, making 

evacuation away from hazard prone areas impossible or difficult. (Ferdinand et al., 

2012, Chmutina & Bosher, 2014; Cashman & Nagdee, 2017; Shultz &Galea, 2017). 

This means that any disaster recovery supplies to an island will experience delays as 

the airports and seaports may be too damaged to facilitate crisis response immediately. 

This was the case for Dominica, the U.S Virgin Islands, and Barbuda following 

hurricane Maria in 2017. 

Furthermore, not only is land area limited, but major roads and bridges are 

mainly located along the coast, serving large population centres -which themselves are 

located near shorelines. Such a massive concentration of critical roads and road assets 

along the coast exposes the road infrastructure in Eastern Caribbean SIDS to several 

natural hazards including (WBG-GFDRR, 2018): 

I. Wave and storm surges during periods of extreme rainfall, high tides, 

hurricanes or tropical storms and tsunamis (Collymore, 2007; CDEMA, 
2014).  

II. Extreme rainfall threats resulting in flooding. 

III. Accelerated road infrastructure deterioration due to sea-level rise, 
earthquake ground motions, extreme salinity due to seawater intrusion 

and rising water tables (National Research Council, 2009). 

IV. High/strong winds: strong winds are caused primarily by hurricane and 

tropical storm activities (Cashman & Nagdee, 2017). The damage 
resulting from this are often to buildings, particularly the roofs, as well 
as to road assets such as overhead utilities. Windblown debris also 

causes significant damage to utility poles, traffic lights, and road 
signage. 

Another point for consideration is that some islands are not a single entity, but 

rather an archipelago or a group of multiple islands. This is the case for example for 

The Bahamas, St. Vincent and the Grenadines, Antigua and Barbuda, St. Kitts, and 
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Nevis. This means that damaged roads may make it impossible for rescue and 

emergency personnel to distribute resources among the different islands in a group or 

chain (Hallegatte et al., 2019; Barclay et al., 2019). 

The impact of such natural hazards on these island nations is disproportionate 

with respect to available resources in comparison with continental countries 

(UNISDR, 2004; Pelling & Uitto, 2001; Wong, 2011; United Nations, 2016).  

Climate 

Road infrastructure around the world is already experiencing costly weather 

and climate related impacts which have and continue to lead to damaged roads and 

bridges, and other road assets, and disruption to services that road infrastructure 

provides (Mimura et al., 2007; World Bank, 2017; Monioudi et al., 2018). Long-term 

investments in road infrastructure are being threatened by these intense and extreme 

weather threats such as hurricanes, flooding, and severe heat. The frequency and cost 

of such natural hazards on transportation infrastructure globally continues to increase 

due to a combination of exposure and vulnerability to both natural hazard threats and 

climate change impacts. 

Hydrology 

Water, and its properties, circulation and distribution play a key role in the 

design and construction of roads (Collymore, 2007; Boruff and Cutter, 2007; 

Seraphin, 2019). A traditional view looks at the impact of water on roads and the 

increased damage to such assets from higher rainfall and flood peaks. But roads also 

alter hydrologic processes (Coe, 2004; Raiter et al., 2018). Roads are considered as a 

type of linear infrastructure (other examples of linear infrastructure are rail, pipelines, 
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and electric power lines) that interacts with stream networks and other hydrological 

processes at a landscape scale. At such a scale there are geometric interactions which 

involve peak flows, i.e., floods, and debris flows, i.e., soil and sediment flows, which 

are influenced by the arrangement of the road network relative to the stream network 

(Baban et al., 200a). While it is known that transportation and road infrastructure 

contribute to increased stormwater runoff, and increases in sediment and nutrient 

loading (Bartlett, 2015), their wider impacts are still poorly understood, and 

consequently poorly mitigated (Raiter et al., 2018). The interaction of such factors, 

and the impacts of the interplay between road infrastructure and hydrology is seldom 

quantified at a SIDS level, and the gap in knowledge between these interactions and 

the management of the road network is most telling. 

Hurricane patterns in the Eastern Caribbean over the past century, has shown 

that in general, damage to road infrastructure occurs from extreme rainfall which often 

leads to flooding, heavy winds, and storm surges (Wilkinson, 2018). Flooding, 

particularly in more mountainous islands such as Dominica or St. Lucia, often triggers 

debris flows, landslides or mudslides which damages road infrastructure. Flooding is 

either coastal or riverine based. Coastal flooding is associated with storm surges and 

other hurricane activities, usually occurring during the hurricane season from 1st June 

to 30th November annually. Inland /riverine flooding in the Caribbean region is often 

caused by heavy and or intense rainfall caused by normal tropical rainfall threats. The 

small size of the islands, and the common steep topography means that the 

accumulation of rainfall, and its travel time is short and quick, leaving little warning 

and resulting in flash floods (Cashman & Nagdee, 2017). This was the case for 

Christmas of 2013, when a low-level trough system passes over the eastern Caribbean 
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islands of Dominica, St. Lucia, and St. Vincent, which showered over 400 mm of rain 

within a 24-hour period. Flash floods across the three islands left 15 people dead, 

damaged road infrastructure, residential buildings, water and electricity supplies, and 

cut-off some communities due to damaged roads and debris accumulation (Cashman 

& Nagdee, 2017). 

Topography 

Physical features such as mountains and valleys, can impose impediments, and 

complicate or prevent road infrastructure activities and investment (Cerra et al., 2016; 

Rodrigue, 2020). These limitations act as either absolute or relative barriers to the 

construction and maintenance of road assets. Absolute barriers (such as rivers or other 

water bodies) prevent entirely the construction or further expansion of road 

infrastructure, while relative barriers (such as topography) impose additional delays 

and increases cost (Rodrigue, 2020). The most common practice is to construct road 

infrastructure where physical barriers pose the least threat (Hilling, 1996; Asian 

Development Bank, 2013; Rodrigue, 2020). Such areas are usually on plains, through 

mountain passes, along valleys, through tunnels, and in the case of the Eastern 

Caribbean – most commonly along the coastline. In areas where topography limits 

access, road assets tend to be built in areas that present the lowest and fewest physical 

barriers. However, this concentration of important road assets in locations, such as 

adjacent to the coastline, increases their exposure to natural hazard risks.  

The topography of these islands provides unique challenges. Islands which are 

atolls (at a minimal elevation above sea level), have experienced increased disruption 

to their coastal road networks due to storm surges and coastal waves (United Nations, 

2011, Cashman and Nagdee, 2017; Shultz et al., 2019)- which in extreme cases can 
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submerge entire sections of a road network (Asian Development Bank, 2021). On the 

other hand, some islands are of volcanic origin, making them vulnerable to volcanic 

activity. In addition, the steep terrain of volcanic islands makes them susceptible to 

flash flooding and landslides. For example, whereas all the other volcanic islands of 

the Eastern Caribbean have only one active volcano, the island of Dominica has nine. 

In addition to yearly tropical storms, the island experiences frequent seismic swarms 

and vigorous and widespread geothermal activity. Most worryingly, the island’s 

capital – Roseau, along with most of the island’s infrastructure lies on a pyroclastic 

flow fan caldera situated on the eastern outskirts of the capital. In order words, the 

capital is situated in one of the most hazardous areas of the island. 

3.3.3 Disaster Risk Management and Road Infrastructure in the Eastern 

Caribbean 

An important element of context is the resources, processes, and procedures for 

disaster risk management in the Eastern Caribbean and how these relate to road 

infrastructure. The Eastern Caribbean islands are part of the Global South and often 

face challenges of limited resources for disaster risk reduction, planning and 

preparedness (Shultz et al., 2019, Fay & Morrison, 2006). Economic constraints, 

coupled with aging and or inadequate infrastructure, and governance structures 

compound an already precarious geo-physical context. In addition to this, the public 

services and utilities on SIDS are highly centralised, meaning that infrastructure 

services and supplies are frequently disrupted by a natural hazard event (World Bank, 

2017, USAID, 2018; Asian Development Bank, 2018; Hallegatte et al., 2019; Barclay 

et al., 2019; Adeoti et al., 2020). With little or no replacement or backup readily 
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available on the island (these parts must be imported and takes time to arrive on an 

island), road infrastructure and assets are often at risk or disrupted. 

The social and economic consequences of natural hazards on roads have led to 

increasing attention from both the academic and international communities for calls 

for improved disaster risk management (DRM) of road infrastructure. This growing 

need to reduce damage and loss of functionality and services in the built environment 

has led to the integration of disaster risk management concepts in road infrastructure 

studies (Lounis and McAllister, 2016). 

Reducing the impact of extreme natural hazards on road infrastructure reduces 

the magnitude of structural damage and functionality loss when subject to shocks 

(Rowan et al., 2013; Lounis, 2013). This in turn is said to improve the ‘resilience’ of 

the road infrastructure. To reduce disaster risk, there must be a resultant decrease in 

the level of vulnerability and exposure. Exposure and vulnerability can be reduced 

through measures such as DRM. The United Nations defines DRM as: 

“The systematic process of using administrative decisions, 

organization, operational skills, and capacities to implement policies, 
strategies and coping capacities of the society and communities to 

lessen the impacts of natural hazards and related environmental and 
technological disasters. This comprises all forms of activities, including 
structural and non-structural measures to avoid (prevention) or to limit 

(mitigation and preparedness) adverse effects of hazards” (United 
Nations International Strategy for Disaster Reduction (UNISDR), 2004, 

pp. 17). 

Structural mitigation, within the context of this study refer to activities such as 

the strengthening of road infrastructure exposed to hazards (via building codes, 

engineering design and construction practices, etc.). On the other hand, non-structural 

mitigation, includes directing new development away from known hazard locations 

through land-use plans and regulations. It usually involves relocating existing 
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developments to safer areas and maintaining protective features of the natural 

environment (such as sand dunes, forests and vegetated areas that can absorb and 

reduce hazard impacts). These non-structural mitigation initiatives can have 

significant value in risk and cost reduction (Godschalk et al., 1999).  

Broadly speaking, DRM has as its main aims the reduction or transfer of 

adverse hazard effects through measures and activities for prevention, mitigation, and 

preparedness (UNISDR, 2009; van Niekerk et al., 2011; Kadri et al., 2014; Pitilakis et 

al., 2016). In this way, DRM differs from disaster risk reduction (DRR), in that DRR 

is the “concept and practice of reducing disaster risks through systematic efforts to 

analyse and manage the causal factors of disasters, including through reduced 

exposure to hazards, lessened vulnerability of people and property, wise management 

of land and the environment, and improved preparedness for adverse effects” (van 

Niekerk et al., 2011). 

DRM objectives, similar to AM objectives, are to increase capacities to 

effectively manage and reduce risks, thereby reducing the occurrence and magnitude 

of – in this case - disasters (Ranke, 2016; Etinay et al., 2018). Disaster risk 

management can therefore be seen as a process of “a series of actions (programmes, 

projects and/or measures) and instruments expressly aimed at reducing disaster risk in 

endangered regions and mitigating the extent of disasters” (Gratwa & Bollin, 2002, pg. 

19). 

The ability to integrate DRM into AM systems and processes to mitigate 

against the negative impacts of extreme natural hazard threats on road infrastructure is 

however influenced by interactions and activities of different actors on the demand 

and supply sides of road infrastructure systems (Bosher et al., 2007; Kadri et al., 2014; 
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Mostafavi, 2017). It can be seen then that the success and sustainability of DRM, as is 

the case with AM, is context specific. DRM, like AM, is also influenced by contextual 

political, economic, physical, social, and historical factors, which all interact in 

varying degrees to impact the vulnerability of a community, or road network. These 

can be considered as critical success factors and are briefly outlined below. 

Political factors 

Political will is essential to disaster risk management. The level of 

vulnerability is linked directly to political commitment and will in decision-making to 

address the existing conditions of vulnerability. Existing socio-economic factors such 

as denial of access to power structures, access to infrastructure, and basic services 

create and maintains extreme levels of vulnerability. 

“Managing risk depends on political will. Political will depends on political 

leadership and a shifting of incentives, pressures, and polemics. The political costs of 

redirecting priorities from visible development projects to addressing abstract long-

term threats are great. It is hard to gain votes by pointing out that a disaster did not 

happen.” (Christoplos et al., 2001, pp.195). 

 

Economic factors 

The economic status of a country determines - to a large extent - the degree of 

losses sustained during a natural hazard event, and also the capacity to cope with and 

recover from these adverse effects (van Niekerk et al., 2011). Disaster studies show 

that developed nations either survive the impact of a hazard without suffering 

significant adverse effects to their road infrastructure sector or are able to recover 
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quickly due to the presence of sound decision-making structures, insurance, 

investments and other financial instruments (UNDP, 1992; World Bank, 2015). 

Physical factors 

This refers to the susceptibility of communities to loss due to the physical 

environment in which they find themselves (UNISDR 2002, pp. 47). The physical 

environment is determined by issues such as land use planning, road infrastructure 

design, building and engineering standards, materials used for building roads etc. 

(UNISDR, 2002; van Niekerk et al., 2011). 

Social factors 

Levels of education, training, access to information, good governance and 

effective institutions all contribute to vulnerability. 

As we have seen, these factors already play a determining role in Caribbean 

SIDS ability to adopt, implement and sustain AM. Here we see again their importance 

in DRM. These nuances together influence the ability of Caribbean SIDS to adopt AM 

policies, systems, and processes, and to meet the ever-increasing challenges of 

mitigating the impact of extreme natural hazard threats through DRM practices. Road 

infrastructure management in such a context must be adaptable to withstand the 

natural hazard threats posed to the region. 

3.3.4 Sources of Vulnerability and Opportunities for Adaptation 

Planning for the future of road infrastructure in the Caribbean faces several 

challenges as already discussed. Forecasted increases in risks from natural hazard 

threats, and increases in demand, among other factors, create a need for innovative 

decision-support for strategic long-term planning in a complex environment in which 
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roads must be managed. Existing road infrastructure in these islands potentially cannot 

cope with these pressures. This poses a challenge to road authorities who make 

important policy, planning and operations decisions in the present, while needing to 

account for the needs of the future which to them is largely unknown. 

Road asset management in the face of extreme natural hazards for these islands 

has two main characteristics that interact to create an extremely demanding challenge:  

the presence of uncertainties and the complexity of the socio-technical systems-such 

as roads- that must be strengthened and transformed to avoid or minimize extreme 

natural hazard impacts. Such challenges create conditions of uncertainty for AM, 

further compounded by the organizational and human resource challenges in 

implementing AM as already discussed in earlier sections. 

The disaster risk landscape along with the policies and practices of road asset 

management is highly fragmented in the region and action is required from many 

actors in different sectors and at various levels. Unfortunately, the various actors 

involved have different motivations as well as decision-making processes and 

coordinating decisions at multiple levels in such a complex and fragmented 

environments presents significant challenges. Additionally, road agencies in the 

Eastern Caribbean are required to make decisions even before the uncertainties about 

extreme natural hazard impacts are resolved. The dynamic nature of these correlated 

factors brings with it immense uncertainties for the management of future road assets 

which are translated into higher costs, and uncertainties in performance and 

infrastructure adaptability (Auld & Maclver , 2006).  

Decision-making under uncertainty (DMUU) seeks to understand how better 

decisions can be made in the face of such uncertainty. A DMUU approach considers 
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various possible strategies to clarify stakeholder priorities and goals, and to use them 

as the basis for decision-making about the future (Gober, 2018). Accounting for 

uncertainty is important when planning treatments or expansion of a road asset or 

network as the actual outcomes of an investment may differ from what was expected 

when the initial decision was made.  

While uncertainty has different meanings and emphasis based on the discipline 

and context in which it is being used (Morgan & Henrion, 1990; van Asselt, 2000; 

Agusdinata, 2008; Walker & Salt, 2012), within this study it is defined as limited 

knowledge about past, current and future threats (Walker & Salt, 2012). This not only 

refers to the absence of knowledge but also to the inadequacy of information 

(Funtowicz & Ravetz, 1990).  

Inadequate information comes in three kinds: inexactness, unreliability, and 

border with ignorance (Funtowicz & Ravetz, 1990; Walker & Salt, 2012). Viewing 

uncertainty as inadequacy of knowledge in the modern era can be traced to 1921 when 

Knight distinguished between risk and uncertainty (Knight, 1921). According to 

Knight, risk is calculable and controllable, while uncertainty is incalculable and 

uncontrollable. It was in the late 1950s that these labels of risk and uncertainty were 

used to distinguish between decision-making under risk and uncertainty (Luce & 

Raiffa, 1957). 

The current limitations and uncertainties in road asset management faced by 

the Eastern Caribbean has inspired the researcher to examine the literature for flexible 

and adaptive frameworks within which to explore these contextual issues. 

Established and standard methods for risk analysis from various disciplines 

(from economics to game theory) have been applied to decision-making problems -in 
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which system behaviour is predictable- for many years. However, today’s society -

especially in SIDS- are faced with problems where there are inherent uncertainties and 

classical methods for static uncertainty analyses are now inadequate to address these 

problems. In the context of such stark realities, Eastern Caribbean governments and 

road agencies must now consider not only improving asset management fundamentals 

but also adopting a new approach through adaptability and continuous improvement. 

Natural hazards impacts are a driver of change in road asset management 

practices in recent years. To ensure the required Level of Service (LOS), management 

of the road infrastructure must now involve maximising service availability along with 

reducing disruptions to service. 

The researcher elected to consider a simplified approach to adaptation using 

the PDCA literature and applied it to AM principles for consideration of risk 

mitigation and management of natural hazard threats and their consequences to road 

infrastructure in the Eastern Caribbean. As discussed in earlier sections, the PDCA is 

not an end-to-end process but is a continuous improvement cycle. As an iterative and 

repetitive method, the cycle focuses on preventing the recurrence of inefficiencies by 

establishing standards and by continually revising those standards. The PDCA is an 

improvement strategy through tackling problems, finding solutions, reducing 

organisational errors and inefficiencies, and focusing on the asset management process 

itself.  

With the uncertainty surrounding natural hazard impacts on roads in the 

Eastern Caribbean, the PDCA-FCM framework can be applied as a strategy to 

standardize asset management practices, improve the quality-of-service delivery, and 

increase adaption to frequent and intense impacts from natural hazards. Since it is not 
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an end-to-end process, it has the flexibility to allow for real time planning, execution, 

inspection and maintenance, and continuous improvement.  

The approach proposed by the researcher is supported by Maru et al. (2014) 

who stated that applying an adaptation approach in a global south context can be 

useful in “uniting vulnerability and resilience narratives and broadening the scope for 

adaptation policy and action.” 

Future conditions affecting road infrastructure in the region are uncertain and 

will change significantly from what is known today. This underscores the need for 

continuous processes aimed at natural hazard risk monitoring, evaluation, and 

intervention. This continuous process requires activities to identify, prioritize and 

select risk reduction and adaptation measures, preferably in conjunction with AM 

policies and objectives. 

It is for this reason that Objective 2 of the study concerns itself with 

investigating how uncertainty can be addressed through adaptation-based strategies  

for road asset management  in the Eastern Caribbean.  RQ2 then asks, ‘Can 

uncertainty caused by natural hazards be addressed through adaptation-based road 

asset management strategies in the Eastern Caribbean?’  

The sub-questions are as follows: 

I. Do governments of the Eastern Caribbean consider natural hazard risks 

in their road asset management strategies and plans? 

II. How are natural hazard damage assessments to road infrastructure 

conducted? 

III. Can a framework be developed to improve adaptation strategies in 
conditions of uncertainty for road asset management in the Eastern 

Caribbean? 

RQ2 is addressed in Phase Two of the research study. 
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3.4 Summary 

Reducing the impact of natural hazards on road infrastructure and identifying 

adaption strategies for improved road asset management in conditions of uncertainty   

was positioned as a priority for Eastern Caribbean SIDS. Yet, we have seen that in 

addition to facing challenges associated with asset management, these islands also 

grapple with limitations related to strategies for the management of disaster risk 

impacts to road infrastructure.  

To avoid or mitigate unwanted and negative impacts of these hazards, an 

adaptation-based strategy for natural hazard threats and road management is needed. 

In general, adaptation theories offer insight into processes which consider not only 

risk, but also accommodates conditions of uncertainty by avoiding firm ‘predictions or 

single scenarios as the basis for decision- making. Instead of static robust systems 

adaption approaches propose flexibility i.e., the ability to adapt to changing conditions 

(Hallegatte et al., 2019). Such an adaptation-based approach allows for considerations 

of key issues raised from the gaps in the literature. 

The next chapter, Chapter Four, will outlines the methodology employed to 

conduct the study. 
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METHODOLOGY 

 

To advocate for a more practical and pluralistic approach that allows for a 

combination of methods to shed light on the unique contextual factors influencing AM 

in the Eastern Caribbean, the researcher adopts a pragmatic paradigm which supports 

the use of mixed methods as a practical way to understand human behaviour and 

society. 

This is most suitable as it uses a  relational epistemology (i.e. relationships in 

research will be best determined by what the researcher deems appropriate to that 

particular study), a non-singular reality ontology (that there is no single reality and all 

individuals, like islanders,  have their own and unique interpretations of reality), a 

mixed methods methodology (exploratory sequential), and a value-laden axiology 

(this research will  benefit people of SIDS). Pragmatism as a research paradigm 

presents an opportunity for flexibility in the investigative techniques employed which 

is ideal to the unique contexts within which the research is carried out. It places the 

researcher in a better position to use a qualitative approach to inform the quantitative 

portion of the study. Moreover, pragmatism is concerned with change and action, 

which is ideal as a basis for this research, as it seeks to intervene in the world of 

Eastern Caribbean SIDS and not just merely observe it. 

This chapter details the research methods used to conduct the research study. 

Chapter 4 
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The section begins by first discussing the research method employed for the 

study, then details the particular design approach selected. Section 4.3 to introduces 

the research phases. Phase One in section 4.4 details the research method and design 

used to answer RQ1. This is followed by a discussion of Phase Two in section 4.5 

which seeks to answer RQ2. The chapter then concludes with a brief summary. 

4.1 Research Method 

Many philosophers argue that it is not possible to access the ‘truth’ about the 

real world only by virtue of a single scientific method (positivist paradigm), nor is it 

possible to determine social reality as constructed under the interpretivist paradigm 

(Alise & Teddlie, 2010; Biesta, 2010; Tashakkori & Teddlie, 2003a, and 2003b; 

Patton, 1990; Murphy & Murphy,1990; Rorty 1995.)  

To address the research questions, meet the research objectives, and strengthen 

conclusions that could be drawn, this research adopts a mixed methods approach, 

where both quantitative and qualitative methods are used to meet the research 

objectives which are: 

Objective 1 (Phase 1): To examine asset management maturity in the Eastern 

Caribbean for road asset management. 

Objective 2 (Phase 2): To investigate how uncertainty can be addressed 

through adaptation-based strategies for road asset management in the Eastern 

Caribbean. 

Qualitative methods involve “ethnography, case studies, in-depth interviews, 

and participant observation” (Reinhardt & Cook, 1979). On the other hand, 

quantitative methods are “the techniques of randomized experiments, quasi-

experiments, paper and pencil “objective” tests, multivariate statistical analysis, 
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sample surveys, and the like” (Reinhardt & Cook, 1979). Combining both qualitative 

and quantitative data is the best approach to understand the research problem. 

Although qualitative and quantitative approaches are associated with distinct 

epistemologies, they can both co-exist in the same research study (Yin, 2003). In 

mixed methods the qualitative research paradigm is used for one phase of the research 

study, while a quantitative paradigm is used for another (Creswell, 2005; Migiro & 

Magangi, 2011). This quantitative and qualitative method combination in one study, 

compliments each other and allows for a more complete analysis of the research 

problem (Greene et al., 1989; Tashakhori & Teddlie, 1998). 

Using a mixed method approach enhances not only the description of this 

research, but also the understanding gained from it as it combines the strengths of 

quantitative and qualitative research approaches, while at the same time, making up 

for the weaknesses of both (Khaldi, 2017). For example, employing a qualitative 

expert interview to get a feel for the key issues with AM in the region was ideal before 

embarking on a survey questionnaire.  

Additionally, using mixed methods offers a greater possibility for triangulation 

of collected data. Two types of triangulations are used (Denzin, 1978); (i) data 

triangulation, as data from a variety of sources helps inform this research, and (ii) 

methodological triangulation as this study utilizes multiple methods to study the 

research problem. This enriches the breadth of inquiry by using the different methods 

for different inquiry components (Migiro & Magangi, 2011). This facilitates the 

comparison of quantitative and qualitative data sets for the production of some well- 

validated conclusions. 
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4.2 Research Design 

A sequential exploratory research design is used to explore the structures and 

limitations for AM of road infrastructure and the consequent natural hazard risks and 

decision-making limitations that this poses for road asset management in Eastern 

Caribbean SIDS. Both the national and regional context and agencies charged with the 

responsibility for asset management are explored, as well as the processes for 

decision-making in the face of uncertainty in managing risks from natural hazard 

events (King et al., 1994).  

A sequential exploratory research design conveniently allows “the researcher 

to use a variety of sources, a variety of types of data and… research methods as part of 

the investigation” (Denscombe, 2010). Rather than using a single style of research, 

this study design utilizes qualitative and quantitative research methods combining 

semi-structured qualitative expert interviews, and online surveys to triangulate among 

the different methods for a richer analysis (see Figure 2). The cross-fertilization of 

methodologies using both quantitative and qualitative methods enriches the 

exploratory design and improve upon its viability and the internal validity of the study 

(King et al. , 1994), and further “combining different methods in research enhances 

the description of the process under study; identifies the chronology of events and 

serves to corroborate or validate the process for study findings” (Hinds & Young, 

1987).  
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Figure 2. Study research design using sequential exploratory research. 

A sequential exploratory approach better assists in the interpretation and 

description of statistical results and ‘facts’ and provides a strong argument that 

justifies the use of qualitative methods used to answer some questions in the current 

study. It takes into consideration that roads are managed by humans, and that human 

behaviour, thoughts and feelings are partly determined by their context. By 

understanding the unique context of road agencies in the Eastern Caribbean it is 

possible to illuminate the rules, functions, meanings, value, and significance 

influencing decision-making and asset management. 
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4.3 The Research Phases 

To meet the research objectives, the research was conducted in two phases as 

shown in Figure 2. 

Phase 1 sought to answer RQ1: ‘What are the factors influencing asset 

management maturity in the Eastern Caribbean?’ 

Phase 1 investigated current asset management practices among Eastern 

Caribbean SIDS guided by the IAM’s Asset Management Maturity Framework, which 

consists of  a requirements framework. The requirements framework is a set of 

required elements that form the basis of international best practices, standards, and 

processes for asset management. The outcome of Phase 1 is a general overview of the 

context and maturity level in which asset management occurs across these islands. 

Phase 2 addresses RQ2 ‘Can uncertainty caused by natural hazards be 

addressed through adaptation-based road asset management strategies in the Eastern 

Caribbean?’  

Phase 2 is concerned with natural hazard impacts and disaster risk management 

for road infrastructure in the region. It proposes the PDCA-FCM framework as a 

continuous improvement cycle for adaptation to uncertainty concerning road 

infrastructure. The cycle consists of four steps: preparing potential solutions, 

executing or testing the solution, assessing the outcomes, acting on the standardised 

solution, and going back to the planning stage if the outcomes are deemed inadequate. 
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Phase 1: To Examine Road Asset Management Maturity in the Eastern 

Caribbean  

4.4 The Research Approach 

The study employed both qualitative expert interviews and an online survey for 

phase one of the study. Qualitative expert interviews were selected as they offer the 

researcher a means to capture the expertise of the interviewee, which helps to paint a 

better contextual description (Bohnsack, 2014) of the uniqueness of the AM 

experience of Eastern Caribbean islands.  

Qualitative expert interviews are one of the most widely used methods in 

empirical social research as they provide deeper insights into structural contexts and 

expert knowledge which provides exclusive insights into the change processes of a 

system (Bogner et al., 2009) and the actors charged with the management of roads as 

well as their actions and responsibilities in a specific time and place (Lamnek, 2005) 

related to both asset management and disaster risk management for roads. Through 

this approach the researcher can further explore the structures and limitations for AM, 

as well as the decision-making processes for the management of natural hazard risks. 

The expert interview is not just a collection of ‘opinions and knowledge,’ but 

rather should be seen as a collective term used to assess experts who have been 

surveyed on a given area or topic (Bortz & Doring, 2006). Experts, such as those 

involved in the management of roads in an island context, are often unaware of the 

relevance of their actions, and so these must be reconstructed from statement analysis 

from these experts (Bogner et al., 2009).  

This reconstructive method of investigation allows the researcher to map and 

analyse the unconscious logic behind the decisions and routines (Bohnsack et al., 

2003) for asset management across the Eastern Caribbean. 
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4.4.1 Unit of Analysis 

The units of analysis are the government agencies charged with road 

management across the islands of the Eastern Caribbean. This region is a key area for 

frequent extreme weather activities such as hurricanes and storm surges and is chosen 

as an area of concern for several reasons, a) the underdevelopment of asset 

management practices in the road and other infrastructure sectors; b) the number of 

extreme weather events which have impacted these islands in the last 10 years; c) 

accessibility to the researcher. The researcher has been working in the region on 

various projects over the last several years and has gained a level of access and trust 

which is useful in this study; d) these islands are representative of islands from other 

regions of the Caribbean such as the southern region (Trinidad, Guyana), the northern 

region (the Bahamas, the US Virgin Islands), and the Greater Antilles region (Jamaica, 

Haiti). 

Government agencies and departments, such as public works, are responsible 

for the safety and operations of roads and road assets. Understanding the interaction of 

these agencies with other stakeholders involved in risk and disaster management for 

road infrastructure is essential to meeting both research objectives. Departments of 

planning, departments of public works, and offices of emergency management are 

considered as lead agencies. These agencies form the core of asset management and 

DRM implementation in each island. 

4.4.2 Data Collection  

Data collection was through online interviews and surveys. Institutional 

Review Board approval was obtained as shown in Appendix A. The email used to 

recruit participants is included in Appendix B, and the Informed Consent is included 
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in Appendix C. The interview and survey scripts are provided in Appendix D and 

Appendix E, respectively. These were intended to elicit views and opinions from the 

study participants and involved semi-structured and generally open-ended questions as 

well as closed ended questions. 

This study made use of purposive sampling which established an adequate 

representative sample. Non-probability sampling was unavoidable and necessary in 

this case, and its weaknesses mitigated, to some extent, by taking “care in selecting 

samples” (Kerlinger, 1973). The purposive sampling technique allowed the researcher 

to select experts with the required information with respect to the objectives of the 

study.  

It is important reiterate that the participants are experts in the area being 

studied, and as such, the sample was not randomly drawn. It required the knowledge 

of insiders who manage roads and road assets in the Eastern Caribbean. Such prior 

knowledge is not readily available and is time consuming and labour intensive to 

acquire.  

Under these circumstances this research utilized people in positions of relative 

authority or proximity to provide a route into the required context. The initial strategy 

to achieve the targeted sample began with contacting management level personnel 

from the various types of organizations listed earlier to discuss project feasibility and 

recruitment of targeted respondents. Contact information was obtained from the 

agency’s websites.  

A recruitment e-mail from the researcher was sent to each initial contact. 

Criteria for membership in the sample is limited to the nature of the research 

questions, with referrals largely depended on the subjective perceptions of initial 
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respondents about the involvement of others in the same activity.  In both an ethical 

and practical sense, respondents will be reassured of the protection of the information 

they provide. As such, the initial respondents act as invaluable assistants in obtaining 

the time of further respondents. 

4.4.3 Data Analysis 

Interviews 

An interview protocol was developed for asking questions and recording 

answers during the online interview and was approved by the Institutional Review 

Board (IRB). The protocol consisted of several components which included brief 

information about the interview, an introduction, and the questions (with probes) 

(Creswell & Poth, 2016). 

Information from the interviews was recorded by audiotaping, videotaping, and 

making handwritten notes in the event that the recording equipment failed. The 

audiotapes were transcribed. 

To identify themes and patterns in the data, and in order to gain greater insight, 

I used a hybrid approach. I started using pre-defined codes based on my research 

questions, and then added new codes as I analysed the data in more detail. 

I used deductive analysis to create broad topical categories of interest based on 

my research question. This was used to structure and guide the interview questions. To 

make meaning of the interview data collected I used emergent coding. I started with 

open coding, reading through the data in each of the categories created using 

deductive coding, then identified emerging topics and concepts as I read. I then used 
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pattern coding to identify patterns within the data and to condense the codes into 

themes. 

The approach used to conduct the data analysis can be broken down into five 

main steps which  are outlined below:  

Step 1: Organize and prepare the data for analysis. The interviews were 

transcribed, with all handwritten notes typed and catalogued. The data was then 

arranged and sorted into types/categories depending on the sources of information. 

Step 2: Read or look at all the data. The next step was to get a general sense of 

the information and to reflect on its overall meaning.  

Step 3: Code the data. The text data was segmented into emerging categories, 

and labels and terms decided for each category/label (Rossman & Rallis, 2012). The 

codes were reviewed to not only eliminate redundancy and overlap, but also to initiate 

the process of reducing the codes into potential themes.  

Step 4: Generate a description and obtain themes. The codes were then 

grouped into themes that represent a common idea. These themes were later discussed 

in the relevant results/findings section. 

Step 5: Represent the description and themes. The researcher used a narrative 

passage to convey the findings of the analysis and a discussion of the emergent 

themes. 

Surveys 

The most effective way to test the IAM’s AM Maturity Assessment tool is 

through the use of surveys. The survey is divided into eight parts (A-H). Part A gives 

standard definitions for the terms used in the asset management maturity assessment 

tool. Part B introduces the survey, while parts C-H are linked to the columns/indexes 
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of the maturity scale. Parts C-H correspond to the six IAM asset management subject 

groups. The questionnaire has objectives for each group as shown in 2. The link to the 

survey is located in a shared google drive and is included in Appendix E. 

Table 2. The IAM's AM groups and how they meet the study objectives. 

 

 

Once the responses are collected from the survey, the next step is to assess 

each group based on scoring provided by the IAM maturity scale. The scale ranges 

from 0-5 which shows AM at levels of innocence to excellent. The results are 

presented in a graphical format. 

Understanding where individual islands are as they mature through the AM 

process, and having a broad picture view of the AM maturity level of a representative 



 118 

sample from the region allows for a more holistic, and proportionate approach, where 

context, industry, culture can be considered. 

This step serves as a foundation for the second phase of the research study. 

Phase 2: To Investigate How Uncertainty Can Be Addressed Through 

Adaptation-based Strategies for Road Asset Management in the Eastern 

Caribbean 

4.5 The Research Approach 

To fully capture the vulnerability of the road network, and to evaluate the real 

impact of natural hazard disruption, the researcher used an online survey. Online 

surveys are already widely discussed in the literature (Nesbary, 2000; Sue & Ritter, 

2012). This approach allows the researcher to collect the opinions of public works, 

road agency experts, and others in assessing how natural hazards risks to road 

infrastructure are management. This phase of the study explores adaptation strategies 

in the face of ‘deep uncertainty’ for managing risk to road infrastructure from frequent 

natural hazard events. 

The survey instrument provides a flexible, yet comprehensive and easy to 

understand tool that benchmarks road agencies’ capability for disaster risk 

management for road infrastructure.  

The survey instrument was distributed to various government departments 

across selected islands in the Eastern Caribbean. This approach provides the research 

with stronger support for concept and framework building (Yin, 2003), and allows for 

comparison to clarify whether any emergent findings are simply idiosyncratic to a 

single island or consistently replicated across the region (Eisenhardt, 1991). 
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4.5.1 Data Collection and Analysis 

There are several advantages of the online survey design. For this research, the 

most important are the economy of the design, and relatively rapid turnaround in data 

collection.  

The initial list of interviewees from Phase 1 was used as a foundation for 

snowball sampling as a non-probability survey sampling method in the first stage of 

the quantitative methodology. Snowball sampling can be situated within a wider set of 

link-tracing methodologies which take advantage of the social networks of identified 

respondents and provides the researcher with an expanding set of potential contacts 

(Spreen, 1992; Thomson, 1997; Miller & Brewer, 2003). In this method, subjects with 

the desired characteristics are initially identified using the purposeful sampling 

technique. The identified subjects then name others that fit within the desired 

characteristics or boundaries of the research until the researcher gets the number of 

cases he or she requires (Naderifar et al., 2017).  The snowball technique, seen as an 

ascending methodology, is used as a technique to work upwards and locate subjects on 

the ground who are needed to fill in the gaps and knowledge on the issues raised in the 

literature review. In this sense snowball sampling complements the attainment of 

comprehensive data on uncertainty as a research question. 

Snowball sampling is a popular means of recruiting research participants when 

seeking access to hard-to-reach populations due to its networking characteristics and 

flexibility. Such populations are usually low in numbers, geographically dispersed, are 

sensitive and vulnerable, and require a degree of trust, in order to become a willing 

participant (Parker et al., 2019). These attributes are particularly relevant to recruiting 

research participants in the Eastern Caribbean (Louis-Charles et al., 2020). 
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 To the researcher, snowball sampling is convenient and offers several  

advantages, most important of which are: (a) referrals which can be made by 

acquaintances or peers rather than other more formal methods of identification ; and 

(b) it is economical: snowball sampling has been found to be efficient, effective, and 

economical, in various studies (Naderifar et al., 2017), and it can also produce in-

depth results relatively quickly.  

Invitations to participate in the survey include the study purpose, the 

anonymous and voluntary nature of the survey, the survey link, and a request that the 

participants forward the e-mail to their members of their networks who meet the 

criteria of the study. Managers/Heads of Departments were used to distribute the 

survey link and act as a direct conduit to the researcher by forwarding the link to other 

departments related to road management or DRM.  Culturally sensitive reminder e-

mails to avoid any perception of aggressiveness or hard deadlines were sent to the 

invitees. Initial contact was made via telephone, followed up with e-mails requesting 

participation in the online questionnaire.  

Survey questionnaires were selected as they allow respondents to answer in a 

generally more standardized way which helps to simplify the analysis of the answers 

in a general framework. It also enables cross comparison between the cases under 

analysis. 

Respondents were asked to give a score (from 0 to 100) for each asset 

management section based on their current status and a maturity score that they 

considered as appropriate for their agency.  Both the current score and target score for 

each question was recorded in whole numbers, in 5-point increments. 
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The overall scores for each asset portfolio were calculated as a simple average 

of the scores across the questions, rounded to the nearest whole number. 

The scores were then entered into an asset management maturity assessment 

Tool which is a Microsoft Spreadsheet tool to view the results by asset management 

element/ subject. The tool is based on the 2020 International Infrastructure 

Management Manual (IIMM) Asset Management Maturity Framework table and was 

free to download online from https://apopo.co.nz/product/asset-management-maturity-

assessment-tool-xlsx/ 

 

4.6 Summary 

This chapter discussed the research approach, method, and designs to be used 

in conducting the study. The next two chapters - Five and Six- respectively discuss the 

research data collection, analysis, and results of the two phases of the study. The last 

chapter-chapter seven discusses the limitations and ends with a conclusion of the 

study. 

 

https://apopo.co.nz/product/asset-management-maturity-assessment-tool-xlsx/
https://apopo.co.nz/product/asset-management-maturity-assessment-tool-xlsx/
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FACTORS INFLUENCING ASSET MANAGEMENT MATURITY IN THE 

EASTERN CARIBBEAN 

This chapter presents the findings for Phase 1 of the study, which addresses 

research question one: 

RQ1. What are the factors influencing asset management maturity in the 

Eastern Caribbean?  

RQ1is further broken down into three sub-questions:  

I. What are the organisational structures for asset management in the Eastern 

Caribbean? 

II. What are the main internal and external determinants influencing asset 

management in these islands? 

III. Is the IAMs asset management maturity assessment applicable for evaluating 

asset management maturity in the Eastern Caribbean? 

 

5.1 Data Collection 

Qualitative information plays an important role when researching asset 

management implementation and maturity in an island setting because it is 

continuously growing and changing landscape and depends on people in many 

government agencies. Each interview completed for this study was analysed for 

information connected to asset management in a small national government context. 

Chapter 5 
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The researcher focused on the islands of the Eastern Caribbean (St. Kitts & 

Nevis, Antigua & Barbuda, Dominica, St. Lucia, St. Vincent, Barbados, and Grenada). 

Although contact was made with all agencies related to road and disaster management 

in these island nations, some government bodies did not respond to requests to 

participate in the study, while others did not commit to interview times or completion 

of the survey. Consequently, four islands and their respective agencies charged with 

the planning, operation and management of roads and disasters participated in the 

study. These were St. Kitts and Nevis, Dominica, St. Lucia, and St. Vincent. 

Interviews were done with agency directors, chief engineers of public works 

departments, directors of emergency management agencies, and coordinators of 

various World Bank disaster reduction projects in the region. These key informants are 

involved in road asset activities and disaster risk management and the interviews were 

structured to understand the prevailing road asset management systems, policies and 

practices used for road infrastructure management. 

At the regional level, the researcher selected countries where the potential 

interviewees responded to the email and telephone inquiries and agreed to conduct the 

interview at a day and time of their convenience. At the national level, the researcher 

selected agencies based on their responsibility for road infrastructure and asset 

management, as well as those charged with the responsibility for disaster management 

of their island.  

The sample consisted of 10 respondents of which four were women and six 

were men (see Table 3). Given the focus on asset management for road infrastructure 

and disaster risk management, three of the individuals in the sample held the position 

of director of an emergency /disaster management office, while one was the 
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coordinator of a Disaster Vulnerability Reduction Project (DVRP), and the other six 

were directors, chief engineers, or deputy chief engineers in either the ministry of 

transport, public works department or physical planning department. The interviews 

also assisted the researcher to obtain a better understanding of the question types to 

ask in the survey sent to the eight independent Eastern Caribbean islands. All the 

interviews were recorded with consent of the interviewees. 

Interviews were conducted online using Zoom, a videoconferencing platform. 

Each interviewee was audiotaped using the zoom record function. The interviews were 

recorded, and notes taken during the process. In addition, the recordings were 

transcribed using Free Transcription! an online and cloud-based transcription service, 

and each transcript was reviewed and edited to correctly reflect the information from 

the audio recordings and for further clarity and analysis. 

Each interview began with a basic introduction of the study’s research in the 

area of infrastructure asset management and disaster risk management, then the 

interviewee was free to discuss their thoughts and experiences with related topics 

within their area of expertise, island, and the region. 

The interview questions were grouped into three broad parts: part (i) focused 

on understanding the organisational structure for asset management in the region, 

while part (ii) sought to understand the main internal and external factors influencing 

asset management in these islands.  

The researcher analysed interview data according to each part of the interview. 

In part (ii), the researcher developed two main themes (micro and macro determinants) 

which shape how AM is able to be conducted in the region.  
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The researcher analysed all interviews with this coding scheme, through an 

iterative process (Creswell 1998). 

5.2 Data Results and Analysis 

Table 3. Distribution of interview respondents across five eastern Caribbean islands. 
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5.2.1 Organisational Structure for Asset Management in the Eastern Caribbean 

The interviews were important in helping to understand the differences and 

similarities among island governments with regards to their management of road 

assets. The researcher found it important to draw conclusions about ways in which this 

was occurring among the sample population interviewed.  

From analysis of government documents, and interview responses, the 

researcher quickly found that island governments have a common similarity in how 

they manage their road assets (see Figure 11). For example, in all islands, roads are 

managed under a single entity which is usually the ministry of public works, 

transportation or infrastructure. Within the singular ministry is usually the Public 

Works Department which is responsible for the day-to-day maintenance and upkeep of 

roads. These departments are usually powerless to institute any real changes at the 

policy or even organisational level.  
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Figure 3. Organisational structure for Road Asset Management in the Eastern 

Caribbean. 

 

St. Kitts and Nevis 

The Ministry of Public Infrastructure, Energy and Utilities; Domestic 

Transport; Information, Communication and Technology; and Posts, has the 

overarching responsibility for the management of roads in the federated island nation. 

The department of Public Works in Nevis operates independently from the department 

of Public Works in St. Kitts, but there is close collaboration between the two. The road 

network between the two islands is about a total length of 383 km. 

St Vincent and the Grenadines 

St Vincent and the Grenadines’ Road infrastructure falls under the care of the 

Ministry of Transport, Works, Urban Development and Local Government. The Public 
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Works department is the body responsible for the management and implementation of 

physical infrastructure such as roads. 

Of the five islands interviewed, St. Vincent has the most advanced 

organisational structure for the management of road infrastructure. For example, in 

2009, the government established the Roads Buildings and General Services Authority 

(BRAGSA) through an Act of Parliament (Act No. 23 of 2009) as a separate entity to 

the ministry of public works. 

BRAGSA has the mandate to supervise and manage the construction and 

maintenance of roads and buildings throughout the 32-island nation. There is a total 

network of roads that runs to about 829 km. 

St. Lucia 

The Ministry of Infrastructure, Ports, Transport, Physical Development and 

Urban Renewal is the governing body responsible for transport infrastructure on the 

island, with the Public Works department responsible for the day-to-day operations 

and maintenance of all road infrastructure.  

In 2020, the island developed a framework called the “National Infrastructure 

Assessment”, meant to assist decision makers with a more fact-based approach to 

infrastructure planning and maintenance. The total road network is 1,210 km. 

Dominica 

The Ministry of Public works, Public Utilities and Digital Economy has the 

overall responsibility for physical infrastructure on the island, including roads. 

Although the government established a National Roads Policy in the early 2000s, there 
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has been ‘setbacks’ in its implementation. The island has a total length of 1,512 km of 

road networks. 

 

5.2.2 The Main Internal and External Determinants Influencing Asset 

Management in the Eastern Caribbean 

 

To discuss the determinants exerting influence on asset management in the 

region, the researcher categorised the information from both desktop research, the 

interviews, and government documents into two groups, namely the 

macroenvironmental and microenvironmental forces influencing AM (see Figure 4). 

Discussions of these follow below in the next few paragraphs. 

 

 

Figure 4. The determining factors influencing AM in Caribbean SIDS. 
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Macroenvironmental Determinants 

The macroenvironmental or external determinants are the technical, legal, 

political, and international factors (Penc, 1999) that influence asset management. The 

macroenvironment works to create the operating conditions in which asset 

management occurs and influences the efficiency of road agencies and the degree to 

which they are able to attain any AM goals. The macroenvironment also plays a role 

in how road agencies and public works departments develop and function. The 

researcher presents a closer look at the four dimensions of the macroenvironment 

influencing AM structure and organisation among the five islands in the region. 

a. Technical 

The technical requirements for asset management of road infrastructure 

remains a challenge for the various departments charged with the responsibility of 

road management. For example, the Caribbean region has no set standards for the use 

of GIS, and as a matter of fact, a first meeting was held in January 2023 to discuss 

standards for GIS in the Caribbean using computer graphics and imaging  standards. 

The public works department in all islands except St. Vincent is responsible for 

management and upkeep of roads. However, for most islands, there is no routine 

maintenance schedule and equipment for road maintenance is usually insufficient and 

outdated. One person noted that their department was only recently (2020) able to 

invest in road maintenance equipment. For these islands, visual assessments remain 

the main means of conducting road surveys and collecting data. 

One interviewee said: 

We have a development control authority which manages physical 

infrastructure, and it looks at road infrastructure aspects such as 
signage, location, etc. The chief engineer gives approval for any 
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changes that needs to be made, and there is a national transport 

authority, but there is no separate technical body for just roads. 

As one chief engineer stated, the technical standards concerning roads 

in the region in general is more reactive than proactive. 

For the repair, maintenance or construction of roads, most public works 

departments directly purchase bitumen, asphalt, and aggregates from other islands or 

countries in the region (primarily Dominica, Trinidad, and Venezuela, although St. 

Vincent produces most of its own aggregates). However as noted by many 

respondents, there are no clearly documented international standards that they adhere 

to.  

As one respondent noted, the focus is on the most affordable and comfortable 

road surface materials. 

b. Legal 

There is as of yet no established legal framework for asset management on the 

islands. Rather most commonly there exists building codes and national standard 

bodies. Road management is done primarily through a public works department, with 

the public works authority charged with the responsibility for the day-to-day 

maintenance of national roads.  

Some islands are working on policies and guidelines. For example, the island 

of St. Lucia for example, has a current draft for the establishment of information 

sharing policies and acts among various government department for improved 

decision making, and also has a draft building code waiting for cabinet approval. The 

island uses the Organisation of Eastern Caribbean States (OECS) building code as a 

guideline in the meantime. While policies and guidelines are not necessarily 

enforceable, they are a first step towards a legal requirement.  
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In addition, some islands have a ‘Works and Roads Act’ or some similar 

iteration of this, but these are all outdated, usually having been initiated in the 1950s 

and 60s.  

One respondent noted: 

The Roads Act in Nevis speaks to administration of road works. But 

policies that exist are outdated, not properly written and 
communicated. 

Another observed that: 

There is legislation and a roads act which is supported by the 
appointment of a chief engineer. The chief engineer is the custodian of 
all roads on the island.  But it’s dated since the legislation was passed 

in the 1950s. 

And yet another interviewee from St. Vincent said that: 

BRAGSA has established a national procurement guideline from 2018 

and has made recent upgrades to it. They can do procurement in-house 
(up to $45,000 XCD) [XCD is the Eastern Caribbean Dollar]. Above 
this amount approval is needed by the national central procurement 

board. The work of the unit is also evaluated regularly and must 
include someone external to the ministry of transport.  

Another still said that: 

The island is guided by the Procurement act of 2012, which outlines 
procurement procedures, direct and indirect bidding. But in fact, 
deviation often occurs, and practice is different from legislation. 

c. Political 

Political will and support for asset management is an issue across the region. 

One interviewee noted that: 

Policy makers are just attracted to project[s] for votes. They want on- 

the- spur- of- the- moment results and not long-term development.  



 133 

The island of St. Vincent was the exception with progress made at a 

governmental and institutional level towards better management of road infrastructure. 

According to a respondent: 

Our government has set up a special services unit called the Roads, 

Buildings and General Services Authority (BRAGSA), as a statutory 
organisation to manage and supervise the construction and 

maintenance of roads and public buildings. BRAGSA also manages 
quarrying and construction operations on behalf of the government. So, 
they do things like aggregates for the roads, stone-crushing and so 

forth. 

d. International 

Civil infrastructure in the Caribbean is influenced largely by external agents 

and consultants, with standards and criteria set largely by international funding 

agencies like the World Bank.  

For example, in order for the islands of the Eastern Caribbean sub-region to 

qualify for the World Bank’s DVRP, consent had to be given for all criteria to be set 

by the World Bank. In Dominica for example, as part of this DVRP, it is firms from 

Spain who are in charge of the pre-engineering and design of roads and road assets, 

with the World Bank (WB) allowing the government to review the designs etc. The 

final approval for all design rests with the WB, and they must approve these designs 

before any disbursement of funds is made. Another example is St. Lucia, where the 

firm charged with designing and constructing new road infrastructure under the DVRP 

is the Netherlands’ Cadastre, Land Registry and Mapping Agency - or Kadaster, for 

short. 

According to a respondent who represented a common voice and sentiment 

across the board: 
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Most road designs are done by external companies. It is only in recent 

years that local road designs are being done, and these are just for 
smaller projects. We in the islands do not have a large say in those 

things. We depend on international funding, so we do as they say. 
Otherwise, no funding - no projects. 

Microenvironmental Determinants  

In addition to these external factors, decision making among islands of the 

region is also affected by internal drivers, which stem directly from forces and 

conditions within the respective agencies charged with road infrastructure 

management (Giuliano, 2007; Griffin, 2014). These factors are centred around the 

nature and amount of the resources that island road agencies have at their disposal. 

Such resources mainly include financial, human, and physical resources, which in turn 

are connected with the competence and experience of managing staff, asset inventory, 

performance and levels of services. A discussion of these determinants is outlined 

below. 

a. Financial Resources  

Availability of capital, and sound financial systems are major determinants in 

making asset management decisions. The important thing to note here is not just the 

amount of capital but also the structure of that capital - how available money is for 

AM and how disposable it is at any given time. 

The creation and maintenance of road infrastructure in Caribbean islands is 

largely done through project funds from regional or international donor or financial 

institutions. All interviewees noted that national budget allocations are not made for 

larger civil projects. Rather, every major road constructed or rehabilitated in the 

Caribbean is funded through loans from regional or international organisations. Some 
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funding for road projects comes from the Caribbean Development Bank (CDB). For 

example, the west coast road rehabilitation in Dominica was financed by the CDB. 

Others still are financed by the World Bank. Other major players in the region are 

China Japan, Taiwan and Kuwait.  

As noted by a respondent: 

The Japanese and Taiwanese are two major donor partners for the 

island in infrastructure mitigation [of] landslides etc. Japan provides 
funding for retaining walls, repair and rehabilitation of culverts, 

coastal rehabilitation. Most of [this] Japanese and Taiwanese funding 
comes through the office for disaster management or NEMO. 

Another noted that:  

Some of our funding comes from capital funds, however larger projects 

are externally funded. Our biggest and most trusted external partners 
are the CDB, World Bank, Kuwait, Japan, and the UK. 

Yet another said that:  

Local sources of funding are primarily used for things like 
maintenance, but for larger projects funding comes from the CDB, 
World Bank and the EU (EU funds are used largely for the 

construction of feeder roads).  

Another key partner in funding civil projects is Kuwait. The Kuwait 

Loan has funded two major road rehabilitation projects on the island, 
and our partnership goes back to the 1990s when they funded the 
construction of the national cruise ship berth. Taiwan also. For 

example, recent funding came from Taiwan for the road rehabilitation 
of 120m of road. 

b. Human and physical resources  

Most reviews or assessments of road asset management policies and plans are 

conducted by external agents, and these are not done regularly due to limited budget 

and capacity. In many cases, offices of DRM rely heavily on volunteers to assist in 
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post-hurricane events and data collection. Overall interviewees spoke about strains on 

both human and physical resources. 

A respondent stated that:   

A more consistent approach to maintenance, asset management, and 

human resource development is really needed. But the political will and 
resources for that is not there. 

c. Competence and experience in managing staff 

Training for DRM staff or staff of public works departments usually occurs 

post hurricane or tropical storm event. For example, one respondent noted: 

Training improved especially after hurricane[s] Erika and Maria in 
Dominica. This training is spearheaded mostly by the World Bank. For 

example, post Maria a rapid damage assessment was conducted, and 
the World Bank partnered with other organisations to undertake the 

assessment. But there is really little or no specific training related to 
roads. 

Another mentioned training related specifically to DRM: 

The office of disaster management trains persons at the local level to 

help address vulnerability in each parish. The training presents real 
life scenarios which we find useful. 

At a regional level, Office of Disaster Management (ODM)s may have training 

workshops sponsored by Caribbean Disaster and Emergency Management Agency 

(CDEMA) and other international agencies, but these are usually one day in duration 

for general staff, and there is no long-term training, and, as noted by many, specific 

training related to roads is lacking. Ultimately, training specific to asset management 

for roads is scarce. As one interviewee noted:  the training is not practical enough to 

have an impact on road agencies. 

One director noted:  
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asset management is just now being considered and introduced,” and 

another noted that “training for road management is a real need. 
We’ve had just courses dealing with related topics, but no formal 

training. 
 

A chief engineer stated:  

recommendations to higher ups from the technical staff is not 

considered. You know, this demotivates the staff and is not good for 
general motivation. 

5.3 The Applicability of the IAMs Asset Management Maturity Assessment for 

the Eastern Caribbean 

International asset management organizations, like the IAM, developed 

standardised tools for assessing best practices, known as maturity assessment tools. 

These tools are used primarily to classify asset intensive organizations according to a 

maturity scale that indicates how advanced they are along the AM journey. For this 

purpose, assessment is performed against a set of selected processes and desired 

outcomes, representing international best practices for sound asset management. 

Assessing organization’s AM practices using such an objective and structured 

approach helps to set a baseline and facilitate the measurement of progress over time. 

The IAM developed ‘Asset Management – an anatomy’ as a foundational 

document that details the skills, knowledge, and attitudes that are needed to support 

asset management (Reference?). It is this framework that formed the basis for the 

assessment of asset management maturity for road infrastructure in the Caribbean. 

5.3.1 Data Collection 

The IAM’s asset management maturity assessment methodology was applied 

to examine the maturity level of various agencies charged with road infrastructure 
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management. The questions focused on asset management processes deemed 

important by the IAM. 

A survey questionnaire (Appendix E) was used to collect data to document and 

validate the experience of road managers, and engineers. It was also done to determine 

the capacity of road agencies to utilise asset management principles and practices in 

the day-to-day management of road assets. The survey was sent to local government 

agencies which served to create a more inclusive and comprehensive observation of 

how island governments are managing their assets. 

The survey link was shared with 25 representatives of eight independent 

eastern Caribbean islands. The responses were kept anonymous, and the specific 

distribution of responses from specific agencies and islands could not be determined. 

The IAM AMMA section of the survey consisted of 41 questions. 

The survey included only closed-ended questions, and was administered via 

Qualtrics, with the link to the survey sent via email to the participants. The questions 

were constructed in a concise, comprehensible way in order to avoid ambiguity and 

bias with the questionnaire design. Care was also taken to not deviate from the 

objectives of the instrument. 

Structure of the Survey 

The IAM’s approach and model for assessing asset management comprises of 

six subject groups which covers 39 key areas called subjects, needed for asset 

management. 

Based on conversations that the researcher had with several planners, she 

realised that she needed to adjust the 39 key subjects (shown in Figure ) to make them 
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more relevant to the region and experience of public works and emergency managers. 

She then eliminated the following eight subjects from two groups: 

Group 3: 

- 13. Systems engineering 

- 14. Configuration Management 

- 16. Reliability Engineering 

- 19. Shutdown & Outage Management 

- 20. Fault & Incident Response 

- 21. Asset Decommissioning and Disposal 

Group 6 

- 33. Sustainable Development 

- 38. Asset Costing & Valuation 

The following paragraphs describe each of the groups.  

Group 1 – Strategy & Planning 

This first subject group focuses on the development of asset management 

policies within the selected islands. Respondents were asked to describe the 

requirements for the agencies to manage its assets. The researcher also sought to 

understand if the agency’s asset management activities were in alignment with their 

overall organisational objectives.  

Within this group, in looking at the day-to-day asset management activities 

that public works and road agencies conduct, the survey broadly evaluated the 

agencies based on five main requirements of an asset management policy as described 

by ISO 55001 which involve:  consistency, appropriateness, commitment, a 

framework, and communication (ISO, 2014b). 
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Group 2: Asset Management Decision-making 

This subject group considers the decision-making approaches to the creation, 

maintenance and operations and renewal of assets. The activities in this stage reflect 

how assets are operated and maintained. The questions in this group aimed to evaluate 

and analyse the options used by the various island road agencies to maintain, renew, 

upgrade, or create new road assets.  

Group 3: Life cycle Delivery 

The activities in this subject group support the asset management plans. The 

group involves the acquisition, operation, maintenance, and disposal of the assets. This 

group of questions sought to understand the risks associated with cost and operations 

and how these are being minimized in the various islands.  

Group 4: Asset Information 

This subject group of explains how the various agencies use asset data and 

information to improve asset management. The questions asked the research 

participants about strategies in use to ensure that good asset data is available for 

informed decision-making about the management of the asset.  

Group 5: Organisation and People 

This subject group documents the role that persons within the public works 

agencies and other government departments play in the asset management process. 

Activities here focus on changing ‘the way things are always done,’ and reviews 

organizational structures etc.  
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Group 6: Risk and Review 

These subject group looks at organisational activities that are associated with 

identifying, understanding, and managing risk. The development of a risk management 

policy is recommended by the IAM, as it helps in the setting up of the organisation's 

risk management, risk treatment, and risk monitoring processes. Contingency planning 

and resilience analysis are also closely linked to risk management.   

For each question, respondents were asked to provide an assessment of the 

current situation and their aspirations. 

5.3.2 Data Analysis and Results 

To identify gaps between the ideal state of AM based on the IAM model, and 

the current state of practice among road authorities in Caribbean SIDS, several 

processes were done. Firstly, the interviews and survey questionnaires asked questions 

about the current status and target for each of the subject areas, providing the data 

necessary to conduct the gap analysis. Following this, the maturity assessment levels 

were determined, and the respondents’ answers assigned a score.  

Once the responses were collected from the questionnaire, the following step 

was to assess each level scoring based on the parameters set forth by the IAM maturity 

scale. Based on the collected evidence, matching was done with the prerequisites 

listed at each level to determine the maturity level of AM in the respective road 

agencies. This was based on a scale from 0-5 which shows AM at levels of innocence 

to excellent. The results are presented in a graphical format with charts showing the 

following: 

- Overall maturity level 

- Maturity level for each category of functions. 
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Coding of a survey involves identifying, classifying, and assigning a numeric 

or character symbol to data, which is primarily done in two ways: pre-coded and post-

coded (Sudan, 2001). The coded data was then entered in Microsoft Excel for the next 

steps in the analysis. The Microsoft Excel analysis was used for primary data analysis, 

and the results organised and presented in tabular formats.  

Local government representatives who are more involved in road asset 

management were more likely to give complete responses, while others not directly 

involved in road infrastructure management are less likely to be represented in the 

survey. Ten complete responses and five partial responses were received. 

Based on the survey responses, the average current and target scores for each 

IAM AM Group are shown in Figure 5. As can be seen, there are large deviations 

between the current scores and the target scores.  The scores in Figure 5 are based on 

the average responses to the survey questions for each group. For example,  using the 

survey in Appendix E, respondents were asked to rate their agency (on a scale of 0-

100) with respect to five areas (Q15. Asset Management Policy, Q16. Asset 

Management Strategy & Objectives, Q17. Demand Analysis, Q18. Strategic Planning, 

and Q19. Asset Management Planning)  in the Strategy & Planning (Group 1). These 

ratings were then averaged for all areas and all respondents in a group.  
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Figure 5. Maturity score for the region based on the six IAM subject groups. 

The average scores for each subject are shown in Table 4. One can observe a 

64% variance from the current scores to the intended target scores. One can also 

observe a maturity gap (the difference between the current score and the target score) 

of more than 40% for each subject within each AM grouping.  

The relationships between the quantitative and qualitative assessments are 

shown at the bottom of Table 4. Only four subjects (operations and maintenance 

decision-making, technical standards and legislation, organizational structure, and 

stakeholder engagement) are rated as “basic” rather than simply “aware.”  The overall 

assessment is basic. The aspirational scores are largely “intermediate” with some 

scored lower as “core” reflecting some of the challenges in subjects such as demand 

analysis, and resourcing strategy. 
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Table 4. Scores for each AM subject from the different road agencies surveyed. 
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A picture of the overall maturity gap for the region is shown in Figure 6. 

Again, one can observe large gaps and deviations between current practices, and the 

intentions or targets for improvements overtime. 

 

 

Figure 6. Overall Asset Management Maturity gap in the Eastern Caribbean. 

Using an asset management maturity model approach provided the researcher 

with a measured scale with defined levels and descriptions of the characteristics that 

would be expected and demonstrable at each level. This measurement was then 
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compared across the different islands of the region to understand which islands are 

faring better than others and why. 

Ultimately, maturity assessments help in determining both areas of strength 

and areas requiring improvements for organisations that already have knowledge of 

AM and have some policies and tools in place for establishing an asset management 

system. Such scales assume a knowledge of asset management, and the capacity 

present to conduct the various AM processes.  

5.4 Summary 

We have seen how systems within the region shape how resources are utilised 

and combined for the provision of road services. People, data and technology combine 

processes and resources which ultimately plays an important role in determining the 

capabilities of these islands to engage in asset management.  
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 ADDRESSING UNCERTAINTY THROUGH ADAPTATION-BASED 

STRATEGIES FOR ROAD ASSET MANAGEMENT  

 

Phase 2 sought to answer RQ 2. ‘Can uncertainty caused by natural hazards be 

addressed through adaptation-based road asset management strategies in the Eastern 

Caribbean?’ 

Sub-questions: 

I. Do governments of the Eastern Caribbean consider natural hazard risks 
in their road asset management strategies and plans? 

II. How are natural hazard damage assessments for road infrastructure 
conducted?  

III. Can a framework be developed to improve adaptation strategies in 

conditions of uncertainty for road asset management in the Eastern 
Caribbean?  

6.1 Data Collection 

The survey for Phase 2 was created as an instrument to develop a common 

methodology that can be applied across islands to produce a quantifiable outcome or 

result, which allows for systematic evaluation and adjustments or adaptations to be 

made over time for continuous improvements. Through the administration of the 

survey, organisations can self-assess their current state of readiness for the 

management of natural risks to road infrastructure. The survey consists of four themes. 

Chapter 6 
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Each theme addresses a set of capacity skills, policies, data or ‘other related’ to 

effective DRM for roads as categorised from the literature.  

The survey was administered as part of the broader survey (Appendix E). They 

were grouped as a specific set of questions in section one of the general survey. The 

questions are both open and closed-ended, and were administered via Qualtrics, with 

the link to the survey sent via email to the participants.  

The survey questionnaire was administered to practitioners involved in disaster 

risk mitigation decision making processes and was used to collect data to document 

and validate the experience of road managers, engineers, and disaster managers in the 

management of road infrastructure in an extreme natural hazard environment.  

The questions were organized around four themes. Theme A looked at the 

level of awareness, availability of data and information on natural hazards and disaster 

risk impacts on road assets and consisted of 6 questions. Theme B and C both had four 

questions, respectively. Theme B delved into road infrastructure adaptation policies, 

processes, tools, and level of preparedness, while Theme C asked questions related to 

finance, information data and research needs. Theme D asked concluding questions on 

cooperation and challenges and consisted of 3 questions. 

6.2 Data Results and Analysis 

All the collected data were organized and analysed. The data analysis involved 

coding responses, cleaning, then screening of the data, followed by the selection of the 

appropriate data analysis strategy.  

The responses were not random, and there was no control over which islands 

answered. The survey was sent to all government bodies across the 8 islands 

responsible for the mitigation of disaster risks. The responses were pre-coded apart 



 149 

from a few open-ended questions that required post-coding. Analysis of responses was 

done using Qualtrics Survey. This method of analysis helped to quantitatively examine 

the responses. The results were summarized to reach a meaningful conclusion. The 

results are presented below. 

The first subsection summarizes the responses to the open-ended survey 

questions. The following subsection presents the results from the closed-ended survey 

questions. 

6.2.1 Do Governments of the Eastern Caribbean Consider Natural Hazard 

Risks in their Road Asset Management Strategies and Plans 

To reconstruct expert opinions and provide answers for this part of the study, 

the data from the open-ended question were coded under three themes to:  i) Level of 

awareness, availability of data and information on natural hazards (Theme A), ii) road 

infrastructure adaptation policies, processes and tools (Theme B), and iii) levels of 

preparedness (Theme B).  Responses related to each theme are presented below. 

i) Level of awareness, availability of data and information on natural hazards 

Technical improvements to the collection of risk data are occurring on a few 

islands. One department mentioned seeking funding for drone training as it is too 

expensive to acquire Lidar and aerial photos. 

Some islands have also developed hazard maps in consultation with external partners, 

and one island mentioned that they are now in the process of formulating an 

evacuation plan. These islands are also looking to establish a database for damage 

assessment. 

Another measure recently used by some islands to improve awareness and data 

collection is the distribution of rain gauges for the monitoring of highway flooding in 
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problematic areas. Additionally, after a hazard incident, more ODMs in collaboration 

with public works departments, now take pictures using cameras and drones to 

compare the before and after damage, with reports written and stored on existing 

computer systems, usually using excel sheets. 

According to an ODM director:  

There is a national disaster plan in draft form, and we are seeking to 

revise it and get cabinet approval. We [are] also working on a CDM 
strategy and have the National Disaster Act which was passed but it is 

also in draft form. 

One respondent from the island of Dominica mentioned an online digital map 

database called ‘Dominode,’ which is currently being developed.  

Additionally, the individual stated that: 

The DVRP project has worked to establish 34 weather stations across 
the island which are connected via NOAA [National Oceanic and 

Atmospheric Administration] Ghost satellites. The DVRP has also 
provided software to the ministry of public works and has given them 

instruments and fully furnished labs within the last 4 years. 

Continuous improvements to the islands’ drainage systems are also being 

made. An assistant chief engineer mentioned that culverts on the island were in the 

past at 100mm. Through improvements they are now being changed and increased in 

size to 1500mm culverts. In some cases, these culvert sizes are greater than 1500 mm. 

The island is also now attempting to understand drainage patterns and have put in u-

shaped drains to better accommodate increased run-off. 

Additionally, other design and construction improvements have been made. 

For pavements, sub-bases are stabilised, and wearing surfaces have increased from 2” 

of asphalt concrete to 8”.  This improvement has seen the cost of 1km of road 

construction increase to 3 million XCD. Slope stabilisation has also been conducted in 
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many areas of the island, with slopes now stabilised at a 45-degree angle. Construction 

of retaining walls have also improved and the physical planning department has 

started to incorporate bio-engineering into their designs to increase the use of plants 

for slope stabilisation. 

ii) Road infrastructure, DRM policies, processes and tools  

Most damage to roads in these islands transpires due to rainfall related hazards, 

with frequent flooding usually occurring where a watercourse intercepts with a road, 

and or where debris blocks waterways, which cause overtopping and flooding. 

One director stated that “roads deteriorate faster than our ability to 
upkeep them.” 

However, progress is being made to improve the management of road 

infrastructure. One respondent mentioned that: 

Erika and Maria [were] a ‘rude awakening’ and for us it ushered in a 
‘new mode of doing things.’  I think after Maria, all islands are giving 
more attention to proper design. 

Another mentioned that disaster risk mitigation for infrastructure:   

…is only now being considered. I think that it is as a result of post-
hurricane Thomas in 2007 and Maria in 2017. These really got our 

attention. 

Public works in most islands is responsible for the management and upkeep of 

roads, however, across all islands, maintenance is an issue and is not done in a 

systematic and proactive manner, but rather reactively. Although some islands such as 

St. Lucia have initiated the National Spatial Data Infrastructure (NSDI), the NSDI 

policy to support laws and acts for enforcement still needs to be brought to cabinet, 

ratified, and endorsed. 
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However, the World Bank’s DVRP project has assisted every island in 

improving some aspect of their adaptation policies, processes, and tools to manage 

roads. For example, in Dominica, one director mentioned that to date, among other 

things, the DVRP has: constructed 8 water tanks across the island, worked with 

information technology to modernise their network and enhanced data and data 

management, and established a hydrometeorological network for improvements in 

rainfall monitoring. 

Furthermore, the DVRP project in St. Lucia has also helped with retrofit, 

training, and the acquiring of equipment for the physical planning and public works 

department, as well as the National of Emergency Management Organisation 

(NEMO). One director also mentioned that to date, among other things, the DVRP has 

helped with slope stabilisation, capacity building, roads and drainage improvement. 

Their government (St. Lucia) has also established a materials laboratory, which 

operates at certified ISO standards, and which tests materials for asphalt, concrete etc., 

to standardise quality control for civil projects across the entire island. 

iii) Level of preparedness 

Some of the main issues around preparedness include planning for waterways 

and dry rivers that flood during heavy rains, experiences with decreased rainfall and 

increased instances of drought in some cases. 

Older drainage systems across most islands are not well constructed and do not 

have the capacity to cope with the increased rate of run-off being experienced by these 

islands. This leads to water flow problems after heavy downpours. An active drain 

cleaning and monitoring program is needed as drain cleaning is an issue in the 

blockage of culverts and overflow of drainage systems. 
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For example, a respondent stated: 

Maintenance of drainage channels are [sic] reactive not proactive. For 

example, de-silting of culverts and drainage channels is not done, and 
people frequently dump rubbish into the ghuts (drainage channels). 

Another issue related to preparedness mentioned is the lack of pre-hurricane 

season maintenance. One interviewee mentioned that: 

This is not done systematically or regularly. When it is done, the 
department uses independent contractors or consultants to generate 
data on an as-needed basis. 

One respondent mentioned that assessments for the pre-hurricane season are 

done using ‘walk-throughs’ by the personnel of the public works, physical planning, 

and disaster management agencies to determine locations on the island that are most 

vulnerable to natural hazards impacts before the onset of the hurricane season. 

One individual noted that: 

Every year the disaster management committee meets before the 
hurricane season. All our stakeholders come together, and we have an 

action plan, but it is largely reactionary. 

6.2.2 Natural Hazard Damage Assessments for Road Infrastructure in the 

Eastern Caribbean 

When asked ‘to what extent do you consider natural hazards to be of concern 

for agencies responsible for road infrastructure on your island?’ the majority of 

respondents indicated that natural hazards are indeed of great concern to agencies on 

their island. Furthermore, when asked to ‘rate their knowledge of the impacts of 

natural hazards on road infrastructure’, the majority of respondents said that their 

knowledge and that of their agencies is ‘above average’ as shown in Figure 7. 
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Figure 7. The degree to which experts in the region have knowledge and are aware of 
natural hazard impacts on roads. 

When examining the frequency of the impacts of natural hazards on road assets 

from selected hazards such as extreme rainfall, floods (coastal and riverine), storm 

surges, landslides, and volcanoes, the results show that these hydro-meteorological 

hazards impact road assets most frequently, with disturbances occurring multiple times 

a year. This correlates to the issues of flooding mentioned during the interviews (see 

Figure 8). 

Assessments of the impacts of natural hazards on road infrastructure rarely 

occur, and when done occur on an as needed basis. In the instances where an 

assessment has been done, it related to a hydrometeorological hazard such as flooding, 

or storm surge modelling and electronic flood monitoring.  

The three main reasons given for this lack of hazard assessments were related 

to ‘lack of finance’ and ‘lack of trained personnel’ and ‘lack of interest and awareness 

from relevant authorities. This also supports the data gleaned from the interviews (see 

Figure 9). 
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Figure 8. The frequency of natural hazard impacts by hazard type on roads. 

 

 

Figure 9. Main reasons given for lack of natural hazard assessments. 

The results also show that the public sector, government officials and elected 

officials are thought to be the actors/ stakeholders who need to have the most buy-in to 

improve natural hazard risk reduction to road infrastructure. 
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Figure 10. Important actors needed for buy-in to improve natural hazard risk 

reduction. 

6.3 Critical success Factor Challenges for Asset and Disaster Risk Management 

The Eastern Caribbean faces several critical challenges in the adoption of asset 

and disaster risk management. From the interview and survey data, the researcher was 

able to analyse and code the key challenges under four main themes:  a) 

organisational, b) economic, c) technical, and lastly d) political challenges. For each 

theme, the researcher provides exemplary quotes from participants’ narratives. Quotes 

are presented verbatim and brackets added to shorten and clarify lengthy narratives 

where possible without changing the meaning of the example (Creswell 1998). The 

themes are described as follows: 

• Organisational (capacity): looks at organisational and business and 
supply chains. It focuses on the capacity of managers to make 

decisions and take actions to avoid a disruption and or reduce any 
impacts. 

• Economic: includes the ability of a system or entity to cope with 
any additional costs which may be incurred from the impact of an 
event. 
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• Technical: captures the ability of a system to perform normally 
even when subject to a threat. Emphasises adaptation for road 
infrastructure actors, and operators (Pursiainen, 2018; Pursiainen et 

al., 2014; Pursiainen et al., 2016). 

• Political: recognises that infrastructure investment decisions are 
ultimately political. 

 
(adopted from Bruneau et al., 2003; 2008; Zobel, 2010; Gibson & Tarrant, 2010) 

6.3.1 Organisational 

Asset management has several core principles which guide its organisational 

arrangement, and which ensures that decisions are: 

• Policy driven: policy goals and objectives are well-defined to 
address desired system condition, safety, and level of service. These 

objectives aren’t in isolation, but are frequently linked to 
community, economic and environmental goals.  

• Performance based: these objectives and policies are then converted 
into system performance measures which provides a guide to day-

to-day system performance measures, and strategic management. 

• Analysed for options and trade-offs: decisions on how to allocate 
funds consider the potential impact on policy objectives. 
Alternative methods are considered and evaluated. 

• Based on quality information: up-to-date and reliable data is used to 
determine the merits of different options with regards to policy 
goals. Decision-support tools are used to assist in predictions. 

• Monitored for accountability and feedback: performance results are 
monitored and reported. Feedback on impact and effectiveness is 

given. 

The next section discusses the organisational challenges for AM in the region 

based on these core organisational principles. 
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Policy Goals and Objectives 

Currently, road agencies in the region do not have the strategic vision to 

implement AM. There is a lack of policies to drive the decision-making process and 

establish clear guidelines for a national AM framework. This means that road agencies 

do not currently set priority investments for the achievements of existing AM policy 

objectives (Cooksey et al., 2011, Cambridge Systematics, 2009). 

The existing organisational structures ultimately influences the role that AM 

plays in decision-making. Road agencies do not systematically prioritise objectives 

related to the desired quality, performance, and resilience of the road network. The 

interests of various stakeholders are not considered. Indicators of shortcoming with the 

organisational structure in the region include, but are not limited to include: 

• Policies and standards (e.g., maintenance standards): Road assets, 
like any other physical asset, requires continuous consideration in 

terms of maintenance to counter deterioration (Crist et al., 2013). 
Indeed, road assets are expected to operate with the expectation of 

little to no closure or decommissioning (CIRIA, 2009). Road assets 
therefore extend into timescales where conditions cannot accurately 
be predicted based (e.g. environmental and climate change impacts, 

and future demand). 

• Financing: AM is only as successful as the extent to which it 
influences funding levels and align these with actual needs. As we 
saw, national budgetary allocations for regular maintenance and 

construction of necessary road assets are still lacking in the region. 

• Service levels: service levels are not considered, and so are not 
defined in terms of direct cost or service level. 

• National legislative mandates for AM: there is no island with 
current legislation for asset management. although the existence of 

legislation is a strong incentive for road agencies to adopt AM 
principles (Cooksey, 2007).  
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Planning and Programmes  

This concerns itself with the realisation of policy goals and objectives to 

enable decision-makers to perform trade-off analysis and allocate resources as needed. 

This would include strategies for AM implementation. However, national budget 

information is not broken down by asset type, and therefore funding scenarios are not 

established for the regular and timely maintenance and upgrade of the road asset.  

Additionally, current planning for road infrastructure does not take into 

consideration: 

- Disaster management 

- Climate change adaptation and mitigation 

- Community resilience 

- Sustainable development goals 

Programme Delivery and Programme Sustainability 

This considers ways of delivering projects and completing tasks. However, the 

evaluation of delivery methods to reduce cost or improve effectiveness is not a 

common practice. This is means that agencies do not engage in critical AM processes 

such as programme optimisation, and project prioritisation. 

AM is only as successful as the extent to which it can be sustained. Monitoring 

and feedback to improve decisions making is not a common process, and is not only 

influenced by funding considerations, but also in part by the perception-or lack 

thereof- of AM within road agencies. Any successful implementation of AM requires 

buy-in from all units of an agency (Cambridge Systematics, 2009). Buy-in must come 

not only from top management, but from all staff, at both the executive and 
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operational levels (FHWA, 2007). This is something that is sorely lacking in the 

region. 

6.3.2 Economic 

The allocation of resources for AM should be objective, with well-defined 

policies and goals to guide its disbursement and use. This objectivity shouldn’t be in 

isolation, but should be linked to broader community, economic and environmental 

goals.  

The cycle of maintenance of road assets in the five islands revolve around 

repairing existing damage to roads within limited yearly budgets and does not take 

into consideration future impacts of current budget allocations. The current practice is 

to repair roads in poor condition, and not to preserve roads in good or fair condition. 

These practices do not work to determine optimal intervention for maximum net 

benefit-particularly for stakeholders, and as such there is no to little interventions to 

off-set deterioration and ensure continued good level of service. 

The existing approaches to road assets, allocate budget spending from year to 

year. It enables politicians to react by having the power to change priorities annually 

and provides little transparency. Additionally, funding is not allocated when it is 

needed, but when money is available (ERF, 2018). Calculations on long-term 

investment requirements are also made difficult in such a context. This annual cycle 

(including some years without funding), rather than a lifecycle analysis or a whole-of-

life analysis, does not ultimately minimise road deterioration, and leads to costly 

future repairs (Asian Development Bank, 2018). There is little consideration of the 

cost and benefits of road assets to the economic, social, and ecological well-being of 

island society.  
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Financial systems and management for AM should be understood as a system 

of observation, measurement, and classification of various activities as well as 

communication of economic information upon which various interest groups actually 

make decisions. But with the fragmentation of financing Caribbean road 

infrastructure, such a structure is not possible and does not exist currently in the 

region.  

International funders add to the fragmented way that roads are managed in the 

region. Road agencies are subject to the funding whims of international organisations 

which do not necessarily align with local needs. For example, funding from the World 

Bank dictates what will be funded, and for how long. The designs of roads do not take 

into consideration the lived realities of the communities that they are being built in, as 

international agencies design Caribbean roads from their offices in Spain, the UK etc. 

The local voice and input into such structures remains silent. 

These agencies priories their own ideologies and respond to the needs of their 

members and patrons, rather than those of the groups that they are meant to represent. 

For example, when the World Bank funds a project for a certain duration, once that 

funding period is over, the work stops. It means that there is no continuation of AM 

practices etc., and a halt in the training and technical expertise needed for continual 

process improvements related to the PDCA cycle as discussed in chapter 2. In the 

absence of unlimited resources, such decisions will always result in funding certain 

assets at the expense of others. The goal then is to seek a more optimum trade-off 

where the benefits outweigh the losses (Moon et al., 2009, pp. 26). 
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6.3.3 Technical 

Road infrastructure projects are usually made up of three phases, the design 

and planning phase, the construction phase, and the maintenance phase (Sairam et al., 

2016). The phase with the longest duration and highest project cost is the use and 

maintenance phase. Although, as with any physical asset, deterioration and damage 

are unavoidable, the failure to maintain road infrastructure in the region, and the 

common practice and cycle of build-neglect-rebuild (BNR) (Mohanty, 2007) has led 

to the common occurrence of deteriorated road assets. 

For the five islands, there are two significant technical challenges to decision-

making for road maintenance, (a) lack of data: there is inadequate data on the 

condition of roads at the local, national, and regional levels; (b) insufficient analysis: 

data is not interpreted to inform long term decisions for road management.  

This reactionary approach to the maintenance of road assets hinders the 

collection of reliable road condition data. According to various persons interviewed, 

data for road inventory and condition are collected manually. For example, visual 

inspections are the most common form of inspection providing data on road 

conditions. They also stated that data collection, data administration and data storage 

through road inventory and condition assessment were the weaknesses of their 

agencies/departments. 

There are several data integrity and management issues associated with such an 

approach, however. For example, the number of manual tasks involved often skews 

the consistency of the data (He& Orvets, 2000). Additionally, since different crews 

might be involved, data might be collected in different formats, or be unevenly spread 

across various systems (Sairam et al., 2016). The visual inspection method also results 

in enormous time and resources spent on field work and is considered as one of the 
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more time consuming and inefficient methods of road condition assessment 

(Radopoulou & Brilakis, 2016).  

When timely maintenance interventions are deferred, road condition is allowed 

to deteriorate, which in turn generates more expensive maintenance or renewal in the 

future (Mirza & Ali, 2017). Since road asset renewal and replacement capital 

investments cannot be accurately determined due to condition assessment deficiencies, 

agencies frequently find themselves prioritizing short-term needs. The consequence is 

the deferral of capital expenditure, increasing the road infrastructure backlog. Poor 

road conditions increase the already large backlog of road infrastructure in-need-of-

repair and has contributed to a vicious circle where costs for maintenance, renewal and 

eventually, replacement, increase with depleted asset condition. 
 

Information and Analysis 

The primary objective of AM is to enable better decision-making based on 

quality information and objectives which are well-defined. ISO 55001 clearly states 

that data and information should be collected to ensure that: 

- stakeholders’ needs for information and reporting are met, and 

- the organisation can meet its asset management and organisational objectives. 

Data that are reliable and of good quality are a fundamental requirement of 

AM. Not only is data needed for formulating agency objectives (Cooksey et al., 2011), 

it is also critical to the project delivery, decision-making, and monitoring and 

evaluation of progress towards agency objectives. Yet, road agencies across the region 

still do not have complete inventories of what their assets are, where they are located, 

and the condition of said assets. This means that no island has a complete inventory of 

all road networks with all its elements. 
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Without such information, a true picture of the current condition/performance 

of the road network is impossible, and decision-making hindered.  

 
Quality Data   

Data collection and road asset inventory was a salient theme in the interviews. 

International standards set requirements regarding data collection to support asset 

management. As mentioned in earlier chapters, this study used the IAM’s AM 

framework and assessment scale, which uses ISO 55001 as the standard concerning 

AM Data. The ISO 55001 requires organisations to: ‘understand what their 

information needs are and the impact of quality, availability and management of 

information on decision making’. This includes data and information required to meet 

any statutory or legal reporting and record-keeping obligations. These data 

requirements can be seen as a starting point for determining what data and information 

needs to be collected, and the procedures for collecting, managing, and analysing that 

information. 

Yet respondents expressed frustration with the slow pace at which changes are 

being made to improve data collection as explained in these narratives from four 

different respondents. 

One respondent explained: 

We do not have a data repository. We had a report done in 2018 which 
was funded and conducted by the EU, but this was a one-off project. 

The agency recently started collecting road asset information and 
recording that data using Excel sheets. We also store digital images of 
road damage from hazard events. At the moment we do not have 

satellite images, but we collect pictures from the community after a 
flood or other event. When it comes to maintenance and inspection, we 

use visual assessments to get the job done. 

And according to another: 
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For our roads, we do have road roughness index data, and in 2020 the 

department collected Lidar data of roads for the first time. Also, every 
10-15 years for our department, there is acquisition of new area photos 

of the country. We use this information to help with physical planning.  

But national spatial data for infrastructure really started happening in 
2019 and was funded by the World Bank. But the funding ended in May 

2023. This funding came as part of the World Bank DVRP project. 

Under the DVRP, the government also initiated the establishment of the 

National Spatial Data Infrastructure (NSDI) for the island launched in 
2019. Data management and register is being implemented using 
international standards (ISO standards). 

The NSDI project is described as “technology, policies, standards, criteria and human 

resources required to coordinate and promote the sharing of geo-spatial data 

throughout the public and private sector, academia and non-governmental 

organisations.” (Government of St. Lucia, 2022). The project is led by international 

consultant representing Kadaster International who ‘work alongside local 

stakeholders.’ 

Similar sentiments were echoed by other respondents across the various 

islands: 

The unit is lacking data collection of that type. You know, there is no 
recognition of the value of this type of data by the higher ups. The data 

that we do collect depends on the historical memories from 
communities to determine where water courses are and the areas most 
prone to flooding before civil construction projects begins. 

And again: 

That is very minimal and in need of improvement and is not a common 
practice. We collect what data we can, but not at an international 

standard, and honestly not done in a systematic way. 

Another interviewee noted: 

BRAGSA has some inventory from when it was first established, and 
the unit now has a consultant helping with establishing an asset 
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inventory. We don’t have specialised equipment, but surveyors do 

visual inspections and rely on professional memory. 

6.3.4 Political 

The construction of road infrastructure - particularly in a Caribbean setting - is 

an inherently political act. The design, location, and scale of what Caribbean 

governments build reflects political power, and concerns with the next election cycle.  

The technical expertise of engineers and other experts do not circumvent the highly 

political nature of the allocation of scarce investment resources. As noted by some 

engineers, they can provide guidance and insights into what is feasible, and about 

different trade-offs and prioritisation needs - in order words, they can suggest to the 

government what the actual needs are - but they have no authority over what is 

actually built. This is inherently a political decision. 

 This has important implications for infrastructure policy. Firstly, it impedes 

objective needs estimation as needs are not decoupled from politics. Secondly, under 

AM principles, decisions about infrastructure investments should begin with values 

and goals; however, in a highly politicised environment such as the Caribbean region, 

it is about projects. Without clearly defined AM goals, policies and objectives, road 

infrastructure planning remains shortsighted bouncing from one project to another for 

election votes rather than the formulation and establishment of a coherent blueprint for 

advancing an island’s infrastructure development vision. 

Lastly, the political nature of infrastructure in general, seeps into every aspect 

of AM in the region including on new construction, technology adoption, maintenance 

and reconstruction, and operations. 

 

 



 167 

6.4 The PDCA-FCM Framework as An Adaptation-based Strategy for Road 

Asset Management in Conditions of Uncertainty in the Eastern Caribbean 

Road infrastructure is indispensable for economic and human activity, and, as 

we have seen, the disruption and impact from natural hazards on such infrastructure in 

the Eastern Caribbean work towards degrading these assets and in the mid-to long-

term significantly jeopardising sustainable socioeconomic activity.  

Consequently, it is necessary to not only construct road infrastructure but also 

to monitor its condition after construction and implement appropriate asset 

management and natural hazard risk reduction measures that will enable asset 

performance. Such measures support decisions related to the maintenance, repair and 

rehabilitation of infrastructure. 

In the Eastern Caribbean, there is a progressive aging and deterioration of an 

enormous amount of road infrastructure. In addition, governments of the Eastern 

Caribbean are facing difficulties in implementing asset management strategies to 

effectively maintain and repair the region's road infrastructure. These challenges stem 

from both limited financial and human resources and the frequent and severe effects of 

natural disasters. 

While awareness of asset management and disaster risk management is 

growing, many systematic defects are apparent as has already been discussed in earlier 

chapters. Furthermore, there is no applicable framework guiding these islands to 

secure the resources for carrying out appropriate adaption to the conditions of 

uncertainty from natural hazards. 

In order to sustain and enhance the functionality and flexibility of road 

infrastructure, it is imperative to enhance the critical success factors for asset 

management - people, data, and technology - and optimise the efficiency of 
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maintenance, repair, and renewal of current infrastructure while satisfying future 

demand. 

Planning desirable road infrastructure maintenance and repair that can achieve 

reductions in life cycle costs and disruptions from natural hazard impacts while 

maintaining good service standards should be the goal of an asset management 

framework for Eastern Caribbean SIDS. 

An important framework to coordinate efforts to improve asset management 

and disaster management for road infrastructure is the PDCA-FCM framework. 

The PDCA-FCM framework allows for continuous improvement, with each 

step in the improvement process initiating a new cycle. Being a framework that is 

suited to adaptability, it enables ideas and concepts to be implemented with flexibility 

for reconsideration at any time in the process when conditions change. This means that 

when improvements deemed necessary are applied, a new cycle can be initiated which 

includes the latest enhancements. This process of continuous improvement ultimately 

contributes to the maturity of an organisation and standardisation of policies and 

practices.  

The PDCA-FCM is an asset management readiness scale that tests for the 

competency needed to conduct asset management across five key aptitudes necessary 

for sustainable AM of road infrastructure. These are policy & governance, people & 

leadership, data & information, planning & decision-making, and contribution to asset 

management (seeFigure 19). It was developed by the Federation of Canadian 

Municipalities (FCM), and made available in 2016, with improved versions coming 

out in 2018. These competencies can be seen as the foundation of good asset 

management practice (Federation of Canadian Municipalities, 2017).  
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This asset management readiness scale can help small governments such as 

island nations measure progress on asset management in a simpler way. Its focus is on 

helping small local governments build a more in depth understanding of asset needs 

and implement good practices for caring for those assets.  

The lack of asset management processes adopted by road agencies across the 

region is the main driver for an adaptation of this readiness scale which could establish 

a reliable AM readiness baseline for the Eastern Caribbean. This task entails the 

selection and tailoring of the FCM’s readiness assessment methodology in such a way 

that would meet the needs of small island road agencies. 

 

 
Figure 19. The adapted FCM's asset management readiness competencies & outcome 

areas. 

 

FCM’s AM readiness assessment methodology was selected for its simplicity 

and better fit for SIDS. It can be easily understood by organizations becoming familiar 

with AM or being exposed to AM for the first time, as is the case with most islands in 
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the Eastern Caribbean. Furthermore, it simply requires organizations to check if they 

have achieved specific outcomes, which represent good asset management practices.  

The proposed framework is based on elements from the FCM along with the 

PDCA cycle and principles of continuous performance improvement and adaptation as 

shown in Figure 11.  

The PDCA-FCM should be seen as a self-contained and flexible management 

system with each element representing a critical component.  

 

 

Figure 11. The PDCA-FCM Framework for improved adaptation strategies for road 

asset management in the Eastern Caribbean. 

6.4.1 Competencies 

The top box in Figure 11 describes the five key aptitudes or critical success 

factors necessary for sustainable AM, but for which the Eastern Caribbean struggles. 
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Based on the current governance structure and current practices of road management, 

these factors are either in limited supply, under-developed or poorly trained.  

These factors are briefly described in the following paragraphs. 

1. Policy and Governance  

This competency can assist agencies to put in place policies and objectives 

related to asset management, bringing those policies to life through a strategy and 

roadmap, and then measuring progress and monitoring implementation over time. 

It helps to create the policy structure in an organization that lays out the asset 

management goals and how they will be achieved, leading to organizational alignment 

and commitment. 

2. People and Leadership  

The organization sets up cross-functional teams with clear accountability and 

ensures adequate resourcing and commitment from senior management and elected 

officials to advance asset management.  

Since asset management requires the integration of multiple perspectives, the 

AM team should be a representation of people who understand finance, decision-

making, and the planning and operations of each relevant service area. 

3. Data and Information  

This provides a means for the organization to collect and use asset, 

performance, and risk data to support effective asset management planning and 

decision-making.  

This competency helps improve data management practices so that public 

works agencies can have the information needed for better decision-making. 
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4. Planning and Decision-making  

This competency helps the organisation to document and standardize the ways 

in which the organization sets asset management priorities, conducts capital and 

operations and maintenance (O&M) planning, and decides on budgets. 

 It ensures that asset management policies, objectives and information are 

consistently informing organizational plans.  

5. Adaptation-based Risk Management 

Asset management that takes into consideration risk reduction can ensure that 

road agencies in the region improve the reliability and resilience of road assets in 

anticipation of natural hazard risks. Integrating an adaptation-based approach can 

accommodate quick recovery from disruptions and reduce the likelihood of damage. It 

is adaptive in that it is a continuous and ongoing process that adapts to future changes. 

This presents solutions for coping with extreme natural hazard risks particularly 

focusing on solutions for design, operation, and maintenance of road infrastructure. 

The arrow out of the top box links the critical success factors needed for asset 

management with the current challenges faced by the region in the management of its 

road assets. 

6.4.2 PDCA-FCM Framework 

The large middle box in Figure 11 represents the core of the proposed PDCA-

FCM framework. The PDCA-FCM framework places responsibility for enforcement, 

benchmarking, management, review, and continuous improvement with the national 

government.  

The adaption strategy includes the following phases and is discussed below. 
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The Plan Phase 

The Plan Phase is aimed at developing a plan of action to achieve adaptation 

through the objective of continuous improvement. This phase involves three steps: 

• The first step is the identification of the current state of asset 

management and disaster management policies and objectives for road 

infrastructure.  

• The second step is to conduct an analysis to determine the strategy and 

roadmap for intervention. Set measurable objectives and associated 

metrics to monitor progress. 

• The third step choosing a pilot process and determining the actions 

taking place in the pilot process and committing the necessary 

resources for its success. 

The Do Phase 

The Do Phase implements the proposed improvements. This phase involves 

four steps: 

• The first step is to assemble cross-functional teams to establish 

cooperation and information sharing. These teams will work together to 

ensure that the subsequent steps are properly executed and managed. 

• The second step is to set standards and document and describe 

compliance and performance monitoring. This includes control 

measures, regulatory standards, and guidelines etc. 

• The third step: asset management plans are necessary to ensure 

uninterrupted road service. 
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• The fourth step is a risk-based framework for improving adaption and 

uncertainty to natural hazard impacts. It should be a decision-support 

tool to assist road agencies to improve road asset performance through 

quantifying and prioritising risk etc.  

The Check Phase 

The Check Phase involves checking the ability to meet the objectives set, and 

enforcement. This phase involves two steps: 

• The first step involves gathering relevant data then analysing the data in 

relation to the planned objectives. This also involves auditing and 

developing performance benchmarking. 

• The final step in this phase is accountability which is important to 

ensure that what is to be implemented is properly understood. It also 

works to identify any problems at an early stage and intervene in a 

timely manner. 

The Act Phase 

The Act Phase this phase involves corrective actions based on information 

from the previous phases. 

The term continuous performance improvement (CPI) is used to describe 

improvements and upgrades that enhance the adaptability and or performance of road 

infrastructure. Continuous process improvement ensures the effectiveness of PDCA as 

long as changes or improvements in the process are not overlooked. 

 Performance management reviews are necessary to ensure the proper 

implementation and operation of the overall management system. These reviews 
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evaluate the performance of the implemented management systems and identifies 

opportunities for system improvement. 

Once all steps of the proposed PDCA-FCM cycle have been followed, the 

cycle returns to Step 1 and includes the implementation of all corrective actions, 

upgrades and improvements. Road agencies can go through this cycle as often or as 

seldom as they see, but ideally it should be performed seasonally (to account for the 

annual hurricane season which occurs from June to December) or at least once every 

two years in cases where resources are scarcer. 

6.4.3 Challenges 

The lower box in Figure 11 lists the challenges. The organization, economic, 

technical, and political challenges were discussed in Section 6.3 in the context of 

critical success factors. Other challenges include the lack of DRM policies and 

strategies, low levels of disaster preparedness, lack of awareness of natural hazard 

impacts, and the paucity of data and analysis related to natural hazards.  

Furthermore, to perform the self-assessment, public works agencies will have 

to acknowledge the specific outcomes that they want to achieve under each 

competency and outcome area.  

6.5 Summary 

This chapter proposed the PDCA-FCM framework as an adaption strategy for 

road asset management to address challenges of uncertainty faced by islands of the 

Eastern Caribbean. 

The next chapter is the concluding chapter of the study and discusses the 

limitations, conclusions and future research direction. 
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CONTRIBUTIONS, LIMITATIONS AND CONCLUSIONS 

7.1 Introduction 

The emergence of North-South as a concept began in both politics and 

academia in the 1970s (Sabzalieva et al., 2019). An international panel was convened 

in 1977 under the leadership of Willy Brandt (Quilligan, 2002). The report, commonly 

known as the Brandt Report was commissioned by the World Bank and created by 

politicians and economists. 

In the report they noted that “[t]here are obvious objections to a simplified 

view of the world as being divided into two camps” … but nevertheless… “in general 

terms, and although neither is uniform or permanent grouping, ‘North’ and ‘South’ are 

broadly synonymous with ‘rich’ and ‘poor,’ ‘developed’ and ‘developing’” (Brandt, 

1980, pp. 22–23).  

The terms global north and south have persisted despite its oversimplification 

of world geography, dismissal of historical and colonial impact on development and 

silence on current forces that continue to impact and perpetuate this dissonance in 

development between countries.  

The existing transport and disaster literature positions Global North countries 

as better able and Global South countries as least able. This distinction is inherently 

problematic. 

The reality is that Global South Islands are: 

Chapter 7 
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…absolute entities … territories, territorial; relational spaces – 

archipelagos, (inter)dependent, identifiable; relative spaces – bounded 
but porous; isolated, connected, colonized, postcolonial; redolent of the 

performative imaginary; vulnerable to linguistic, cultural, 
environmental change; robust and able to absorb and modify;… utopian 
and dystopian, tourist meccas, ecological refugia…” (Stratford, 2003: 

495). 

While the field of island studies is growing, within the transport and disaster 

spaces in academia, there remains a loud silence on what it means to be an island and 

on how islands are approached for research purposes and framework building. There is 

little understanding of what it meant by ‘islandness.’ Rather islands are seen as insular, 

vulnerable – semantics used to refer to these spaces as backward and to create a 

separation between the continent which is seen as advanced and the mecca of 

academic knowledge and islands which are seen as the other (Baldacchino, 2008). 

Furthermore, a review of the transport literature shows a failure to view islands 

as  “…a legitimate subject for social scrutiny, whether as conceptual device, as 

metaphor, or as … distinctive location” (Skinner, 2006: 3). 

The reality of islandness and the implications for its specific dynamics on 

critical infrastructure such as roads is not studied or included in the transport and 

disaster literature.  

Unfortunately, the issue of islandness and disasters, islandness and road 

infrastructure continues to be looked at through a larger, continental, and neocolonial 

lens whenever comparisons are made. I am guilty of doing this for this research.  

However, what I tried demonstrating is that while the best comparison for an 

island is another island, comparing islands to the continental mainland is useful as “the 

processes and dynamics that occur habitually on a mainland may be enhanced and 

exacerbated in an island setting “ (Baldacchino, 2003). 
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7.2 Limitations of the Study 

As a graduate student this research presented unique challenges as I found 

myself navigating and having to negotiate with the Eurocentrism of research 

methodologies. 

I am trained in the Global North, but conducted research in a Global South- 

more specifically SIDS context and found an incompatibility in research methods and 

expectations between the two worlds. This experience was disorienting and at times 

made me question the suitability of my methodological approach. 

The usual paradigm for dissertations is to conduct research for knowledge 

production- that is to contribute to your academic field by adding a small piece of 

something new. 

However, I found that the participants of my study weren’t concerned with 

knowledge production but rather actionable research that could help them to solve 

practical problems associated with road management in their context. To them, action-

oriented research is productive research. This points to the long tradition of 

emancipatory and participatory action research which is seen as valuable by the 

Global South community (Anderson, 2017). However, finding suitable research 

methodologies for a SIDS context is problematic, as this concern is not adequately 

addressed in the current literature. 

In considering limitations which may pose an impact on the quality of my 

findings; and my ability to effectively generalise from my research, I have identified 

three potential limitations. I use the word potential as I cannot specify  the degree to 

which the various factors mentioned here limited my findings or ability to effectively 

answer my research questions. 
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Sample Size 

The small sample size could be seen as a limitation based on Eurocentric 

research methodologies. 

However, it should be noted that in a SIDS context, the number of agencies 

dedicated to road and disaster management are limited, and this has a direct influence 

on the sample size. For example, all islands of the Eastern Caribbean only have a 

single office of disaster or emergency management and a single agency- called the 

public works department – which is responsible for road construction and 

maintenance. So, while the sample size may appear ‘small’ through a continental lens, 

in reality it actually is representative of the islands, and sufficient enough to give a 

broad overview of the current issues faced in road management. In essence, this can be 

considered as a census of road management in these islands. 

Lack of Previous Research on the Topic 

Citing and referencing prior research is seen as the foundation of good 

academic practice as previous studies help form the theoretical foundations for 

research questions. However, a frustrating and limiting factor in conducting this 

research is the lack of per-reviewed research studies on asset management, 

transportation asset management or infrastructure/critical infrastructure in island 

environments. 

This forced me to draw from various fields to create a framework through which to 

begin to view the issues around asset management in a more holistic manner. In 

essence, I don’t consider this a ‘limitation’ per se, but an opportunity to identify 

literature gaps and to present the need for further development in the area island 

infrastructure studies. 
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Longitudinal constraints 

While conducting the interviews I found out that the timing of the research for 

most government agencies themselves was not optimal. Most government departments 

are struggling with staff shortfalls made worse from the pandemic, and consequent 

heavier than usual workloads. As a result, many potential participants saw the 

interview or survey as another ‘thing to do’ or ‘another work assignment’ and did not 

respond or prioritise the survey or interview.  

Concluding remarks for each phase of the study is addressed below. 

7.3 Recommendations 

Before discussing the recommendations of each phase of the study, some 

general observations are warranted. Based on the interviews, survey results and 

literature and desktop study, I am able to broadly categorise the current state of road 

assets in Caribbean SIDS as follows: ( Schliessler & Bull, 2004): 

• Class A:  these are road assets which have not been adequately 

maintained and as a result, their structure has been seriously 

deteriorated or damaged. Many of such assets have at various points 

been repaired to correct the most obvious deficiencies and to 

temporarily improve the service level, however, these repairs do not 

address the main structural faults. 

• Class B: these road assets are nearing their critical point and are in 

need of some surface strengthening or repairs to extend their service 

life. Due to budget limitations, most of the assets in this group will 

further deteriorate and eventually become part of class A. 
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• Class C: these road assets are somewhat routinely maintained but will 

need to be strengthened in a few years due to impacts from extreme 

weather (mainly flooding-riverine, coastal, high rates of surface run-

off, and landslides), or technical deficiencies in the original 

construction, or a combination of both. These roads are wearing out at a 

rate sooner than the design specifications. 

7.3.1 Phase 1: Road Asset Management Maturity in the Eastern Caribbean 

This phase of the research addressed RQ1: What are the factors influencing 

asset management maturity in the Eastern Caribbean? In addition, the following sub-

questions were considered:  

I. What are the organisational structures for asset management in the 
Eastern Caribbean? 

II. What are the main internal and external determinants influencing asset 
management in these islands? 

III. Is the Institute for Asset Management’s (IAMs) asset management 

maturity assessment applicable for evaluating asset management 
maturity in the Eastern Caribbean?  

As we have seen, asset management is a set of policies, standards and practices 

that enables a systematic approach to assessing infrastructure needs and making 

informed decisions. This is an iterative process in that assessments, monitoring and 

improvements must constantly be made in order to maintain road assets in a good 

condition.  

Factors Influencing Asset Management Maturity 

I made the decision to frame my conclusions relating to the factors influencing 

asset management maturity (sub-questions I and II) for Phase 1 of this study using the 
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framework put forward by Jochimsen (1966), in which infrastructure is seen as a 

whole made up of three interrelated components: a) human capital is the knowledge 

and skills of a workforce, b) physical infrastructure are the physical elements of 

networks and structures, and c) institutional infrastructure is the social capital through 

which laws and rules (both formal and informal) governs a society or organisations.  

Human capital 

From the study, it is clearly evident that capacity constraints of agencies 

responsible for road maintenance is often a result of inadequate access to financial 

resources, poor long-term planning for maintenance, a limited pool of trained staff, 

weak internal systems and processes, lack of equipment, and unclear roles and 

responsibilities across and within divisions. Capacity constraints and limited resources 

in turn impact incentives for staff who are responsible for road management in the 

islands. 
 

Physical infrastructure  

At present, road condition data for decision making is based on scarcely 

conducted visual assessments and poor data. Consequently, mitigating natural hazard 

impacts is highly unreliable and road infrastructure failures occur with regularity.  

Commonly, repairs which are technically or superficially inadequate are made, 

but only after significant deterioration or damage has occurred, and maintenance 

usually means stretching already scarce funds in an attempt to slow down major road 

network deterioration. The cost of implementing regular data collection, inspection 

and evaluation is another prohibitive factor in implementing and sustaining road 

infrastructure in a state of good repair. 
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Institutional infrastructure 

The decision-making process with regards to the allocation of resources for 

maintenance, rehabilitation and retrofit directly influences the management and 

condition of road assets and the level of resilience of the road sector against natural 

hazards. 

If anything, the results from this study show that AM depends on the 

availability of resources, the capacity of organisations to manage roads and incentives 

given to staff. 

What I have found in the Eastern Caribbean region is that the financial 

resources necessary to initiate and implement AM is often inadequate. Resource 

constraints emerge from road agencies dependence on allocation from government 

budgets. In cases where funds are available, governments may fail to allocate these 

funds towards maintenance. Another financial resource challenge comes from the rare 

instances where government agencies establish and set user fees for road asset use 

towards maintenance. These fees are often not high enough to cover the provision of 

services, and customers themselves are unwilling to pay for services that they often 

deem sub-standard. 

Another organisational barrier is the lack of reliable databases. These are not 

common as consistent information for roads at each chainage is not available. 

Additionally, the cost of AM software, and the availability of skilled personnel 

required to operate and maintain the software is seen as prohibitive. These, among 

many other factors have served to limit the adoption of AM. 

In general, apart from a few exceptions, adequate, planned, and optimised AM 

organisational structures are lacking in the region. It is clear then that the current 
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system and practices are not capable of addressing AM needs, much less so disaster 

and natural hazard risks. 

Furthermore, it can be said that Caribbean SIDS are stuck in a cycle of 

traditional approaches to road asset management where budget spending is allocated 

from year to year.  

 Taking such a reactionary approach to road assets does not allow for the 

collection of reliable road condition data, and calculations on long-term investment 

requirements therefore proves difficult. Such an environment also presents unique 

challenges for the mitigation and management of disaster and natural hazard impact on 

roads. 

Asset management frameworks represent the way that communities of practice 

and or organisations understand the principles, ideas and information related to asset 

management as a discipline. It is these frameworks which form the basis of widely 

practiced asset management system, and the IAM is an example of an international 

organisation with their related principles and framework for AM. 

Asset Management Maturity 

A maturity level can then be thought of as a prescribed evolutionary plateau 

towards which road agencies must advance to achieve a mature AM system. Each 

maturity level is seen as a layer in the foundation for continuous process improvement. 

It is an indicator of progress and when an assessment is done it shows an 

organisation’s weaknesses and limitations. 

In response to sub-question III, given that AM is a relatively new practice in 

SIDS, these frameworks miss out on the “how to” of asset management -which would 

be most useful to island environments. How do you set up the policies and regulations 
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for AM in an island setting? What are the structured set of activities that must be 

performed to achieve the organizational goals in such a challenging environment? 

These are important questions that current asset management frameworks have failed 

to address. 

7.3.2 Phase 2: Adaptation-based Strategies for Road Asset Management in the 

Eastern Caribbean 

This phase of the research addressed RQ2: Can uncertainty caused by natural 

hazards be addressed through adaptation-based road asset management strategies in 

the Eastern Caribbean? In addition, the following sub-questions were considered:  

I. Do governments of the Eastern Caribbean consider natural hazard risks 

in their road asset management strategies and plans? 

II. How are natural hazard damage assessments to road infrastructure 
conducted?  

III. Can a framework be developed to improve adaptation strategies in 
conditions of uncertainty for road asset management in the Eastern 

Caribbean?  

As evidenced by the results of Phase 1, road agencies face a particularly 

challenging combination of factors that influence the way that road infrastructure is 

managed in the Eastern Caribbean. The existing backlog of roads in need of repair, the 

difficulty in assessing the road condition, and the challenges around financing and 

skill development are factors that impact asset management in the region, but which 

are not widely considered in the literature. Additionally, while there is no one way in 

which roads are managed, unlike in the Global North, the lion’s share of financing for 

roads falls under the responsibility of government authorities who are in charge of 

planning, construction, operation, maintenance and road safety.  
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Furthermore, the location of these islands raises the cost to import material 

needed for road construction and maintenance. This often results in deferred 

maintenance and a high vulnerability to future hazard events. These challenges to asset 

management in the region can be seen in the many barriers to reliable and accurate 

data acquisition, the unstructured policy environment and lack of general government 

support for asset management. 

If we must champion asset management in island contexts, then these unique 

challenges must be taken into consideration in the literature and in asset management 

assessments. This calls for greater flexibility in assessment mechanisms and a need to 

account for natural hazard risk mitigation in such a disaster-prone environment. 

Balancing trade-offs in cost, performance, risk and capacity building is something that 

needs further discussion. This is supported by the interviews and survey results.  

Self-assessment tools are the traditional ways that agencies assess the current 

status of transport or road asset management. These tools assume equal importance for 

each component in such an asset management framework and are meant as a quick 

diagnostic tool to arrive at an overall impression, not a detailed measure of where a 

road agency is with respect to overall transport/road asset management. The difficulty 

in applying these common transport/road asset management frameworks to small 

islands, is that the context is vastly different and unique. The Eastern Caribbean has a 

different organisational structure as well as priorities and limitations which influences 

their decision-making. 

From the study, I can conclude that what island road agencies need most to 

advance asset management are a set of practical adaptation-based tools to assess the 

policy environment for asset management in the first place, the levels of service 
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currently delivered, and the human and organisational capacity for asset management 

practices. 

Identifying assets that are at risk of blockage or disruption from environmental 

conditions or from natural hazard events, and having cost-effective strategies for 

addressing these risks are critical for resilient road assets (Allen et al., 2020). 

However, once these assets are identified, they must be maintained, improved, 

preserved, replaced, or rebuilt. 

There are five levels of adaptation (Brabhaharan, 2006; 2011) that I would 

recommend be practiced by island states to support DRM for road infrastructure: 

• Regional strategy: this would require improved collaboration 
between road agencies in the region to work together on a 
formulating a regional strategy to incorporate and manage 

resilience in the road sector. 

• National strategy: these are concerned with nationally significant 
road networks and assets. 

• Network asset strategy: this would require proactive management 
of road assets, long-term strategies, funding, and planning. 

• Emergency management: AM must include disaster management 
planning to reduce the time needed for response and recovery. This 
requires cooperation with local emergency/disaster managers, etc. 

• Project development and design: major enhancements can be 
achieved at this level, and islands governments must begin to 
design their own roads. 

 

The damage from natural hazards is not just due to their severity but are also 

determined by the degree of vulnerability created within the country due to social, 

economic and political decisions as well as the state of the country’s road 

infrastructure. Practices and decisions made can, and do often increase the 
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degradation, and the exposure and vulnerability of roads, people, and the economies 

which rely on them. 

The research results show that the impact of frequent and intense natural 

hazard events disrupts road agencies’ ability to optimally operate road assets due to 

unplanned delays, disruptions and closures that are associate with damaged road 

assets. Despite demonstrated improvements in the understanding of risk among island 

disaster practitioners and public works departments, disaster risk management and 

adaptation plans and practices still do not adequately consider and or act upon these 

risks. 

7.3.3 PDCA-FCM Framework as an Adaptation Strategy 

 

To address these challenges faced by road management agencies in the Eastern 

Caribbean struggling to bridge the gap between the current level of asset management 

maturity and the aspirations of the agencies as summarized in Section 7.3.1, as well as 

the need for agencies to adapt to uncertainties as summarized in Section 7.3.2, the 

PDCA-FCM framework was presented in Chapter 6. This novel framework combines 

elements from the Plan-Do-Check-Act Deming Cycle and the Federation of Canadian 

Municipalities framework (PDCA-FCM). The PDCA-FCM framework was designed 

to address asset management limitations in the Eastern Caribbean struggling with 

frequent and intense natural hazard impacts which creates conditions of uncertainty in 

decision making and planning for road asset management. The framework should be 

implemented on a regular cycle to build a base for asset management and assemble the 

resources to proactively address the need for adaptation to regular and extreme natural 
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hazard events. Therefore, the framework recognizes the limitations and challenges 

faced by SIDS and offers opportunities for incremental improvements over time. 

 

 

7.4 Future Research Possibilities  

The current practice in academic and policy circles related to the disaster and 

transport field is to study small islands as a way to test out frameworks, conceptual 

schemes and hypotheses emerging from a mainland or global north lens almost as 

“rehearsals for reality” (Judson, 1980, pp. 119).  

However, according to Baldacchino (2006) 

“There is sufficient evidence that islands – small islands in particular - 
are distinct enough sites, or harbour extreme enough renditions of more 

general processes, to warrant their continued respect as subjects/objects 
of academic focus and inquiry. The core of ‘island studies’ is the 
constitution of ‘islandness’ and its possible or plausible influence and 

impact on ecology, human/species behaviour and any of the areas 
handled by the traditional subject uni-disciplines …, subject multi-

disciplines … or policy foci/issues .” 

My future research aim is to argue for a ‘pan-island’ approach when looking at 

transport and disaster related issues in an island context. One could also argue that 

there is much academic and public policy mileage yet to be made – especially by and 

for islanders who are active in academe - by looking critically and comparatively at 

island experiences and at ‘pan-island’ approaches to similar challenges. 

McCall (1994, 1996) calls this approach to ‘island studies’ Nissology. The 

main aim of Nissology is to advance, challenge and share theories on island and island 

studies while “avoiding, delimiting or debunking false or partial interpretations of the 

island condition.” (Baldacchino, 2006b). 
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In general, my future research as an islander will progress the study of the 

intersection of disaster and critical infrastructure- through an island studies lens, to 

examine the unique dynamics and characteristics of islands on their own terms. 

From the results and insights gleaned from this dissertation, I intend to further 

explore the internal and external determinants influencing asset management in SIDS 

and to understand how globalisation and international funding and policies impact and 

shape these determinants. 

There is also ample opportunity to further explore decision-making in 

conditions of uncertainty by trying to develop strategies for DMUU suitable and 

applicable to a SIDS context.  

Lastly, this dissertation emerged from a review of the existing literature, with a 

new framework for RAM in the context of SIDS emerging from the interview and 

survey data. However, this framework has not yet been tested in the field. The next 

step will be the validation of the framework by testing it out in the field among SIDS.  

Opportunities to do so will involve: 

- Seeking the expert opinions of road managers and engineers to validate the 

framework. This will provide me with holistic input which can assist in 

improving the reliability and readiness of the framework. 

- Examining the constructs which were included in the framework and 

understanding the relationship between the various elements. 
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Gross Domestic Product       GDP 

Highway Agency       HA 

Institute of Asset Management      IAM  

Intergovernmental Panel on Climate Change    IPCC 

International Monetary Fund       IMF 

Main Development Region      MDR 

National of Emergency Management Organisation    NEMO 

National Research Council      NRC  

National Spatial Data Infrastructure      NSDI 

Non-Governmental Organization     NGO 

Office of Disaster Management      ODM 

Office of Coordination of Humanitarian Affairs   OCHA 

Organisation of Eastern Caribbean States     OECS 

Organisation for Economic Co-operation and Development  OECD 

Pacific Regional Infrastructure Facility    PRIF 
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Pavement Management Systems     PMS 

Plan-Do-Check-Act        PDCA 

Plan-Do-Check-Adjust       PDCA 

Research for Community Access Partnership    ReCAP 

Roads Buildings and General Services Authority    BRAGSA 

Roadway Asset Management      RAM 

Sendai Framework for Disaster Risk Reduction    SFDRR 

Small Island Developing States      SIDS 

Strategic Asset Management Plans     SAMP 

Sub-Saharan Africa        SSA 

Transportation Asset Management      TAM 

United Nations       UN 

United Nations Conference on Trade and Development  UNCTAD 

United Nations Development Program    UNDP 

United Nations Office for Project Services    UNOPS 

United Nations International Strategy for Disaster Reduction UNIDSR 

United States Agency for International Development  USAID 

United Nations Economic Commission for Europe   UNECE 

Western European Road Directors     WERD 

World Bank         WB 

World Bank Group       WBG 
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RECRUITMENT SCRIPTS 

B.1. Email 

Dear <Potential Participant Name>, 

 

 My name is Farah Nibbs, and I am a PhD student in the Disaster 

Science and Management program at the University of Delaware. I have seen and read 

reports of tropical storm and hurricane damage to the Caribbean region over the last 

several years. This experience serves as a motivation for me to use my doctoral 

dissertation to study how road agencies in the Caribbean build and manage their road 

infrastructure, and, how disaster risk management is being implemented to mitigate 

against the impacts of extreme natural hazard events on roads and road assets of the 

different islands of the region. 

 I am writing to you today with the hope that you would be interested in 

being interviewed about you and your organization’s experiences in the management 

of roads and road assets. I would really appreciate hearing about your experiences and 

how agencies and practitioners are taking extreme natural hazard risks into 

consideration in the management of roads and road assets in the Caribbean. 

If you are interested, please email me at fnibbs@udel.edu at your earliest 

convenience to discuss more details. For more information, you may also email Joseph 

Trainor, PhD, my advisor, at jtrainor@udel.edu, the University of Delaware 
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Institutional Review Board at hsrb-research@udel.edu. I greatly appreciate your time 

and consideration. I hope to hear from you soon. 

 

B.2. Telephone 

 
Hello Potential Participant Name! 
 

 My name is Farah Nibbs, and I am a student in the Disaster Science and 
Management program at the University of Delaware. I have seen and read reports of 
tropical storm and hurricane damage to the Caribbean region over the last several 

years. This experience serves as a motivation for me to use my doctoral dissertation to 
study how road agencies in the Caribbean build and manage their road infrastructure, 

and, how disaster risk management is being implemented to mitigate against the 
impacts of extreme natural hazard events on roads and road assets of the different 
islands of the region. 

 
 I am calling you today with the hope that you would be interested in being 

interviewed about you and your organization’s experiences in the management of road 
infrastructure in the Caribbean. I would really appreciate hearing about your 
experiences and how agencies and practitioners are taking extreme natural hazard risks 

into consideration in the management of roads and road assets in the Caribbean. 
 

If you are interested, please email me at fnibbs@udel.edu at your earliest 
convenience to discuss more details. I greatly appreciate your time and consideration. 
I hope to hear from you soon. 

 

mailto:fnibbs@udel.edu
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INFORMED CONSENT 

Project Title: Developing An Adaptation-based Framework for The 

Management of Natural Hazard Risks to Road Infrastructure in Small Island 

Developing States 

 

You are invited to participate in a research study being conducted by Farah 

Nibbs, a student in the Disaster Science and Management program at the University of 

Delaware. The information in this form is provided to help you decide whether or not 

to participate. If you decide to participate, you will be asked to give verbal consent. If 

you decide you do not want to participate, it will not be held against you. 

 
Why Is This Study Being Done? 

The purpose of this study is to understand the scope and maturity levels of 

asset management for road infrastructure among road agencies in the Caribbean. This 

study also will try to understand adaptive decision-making and changing pathways for 

road asset management in the face of deep uncertainties caused by extreme natural 

hazard events in the region. 

 
Why Am I Being Asked to Participate in This Study?  

You are being asked to participate in this study because you work with an 

agency or organization that is directly responsible or involved with roads and road 

assets, and or disaster/emergency management.   
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How Many People Will Be Asked to Participate in This Study? 

Between 30-50 people will be invited to participate in this study. 

 
Do I Have to Participate in This Study? 

No. Your participation is absolutely voluntary. You may choose to not answer 

any individual question that you do not want to answer. You may also choose to stop 

participating at any point during the interview process, and it will not be held against 

you.  

 
What Will I Be Asked to Do in This Study? 

You will be asked to answer questions about your agency’s/organization’s role 

in the management of road infrastructure and or on the mitigation of extreme natural 

hazard risks to these road infrastructure in your island and if possible, in the Caribbean 

region overall . This is a one-time interview and will last 45-60 minutes depending on 

your responses.  

 
Will Recordings Be Made of Me during the Study?  

The researchers will make an audio recording during the study so that your 

answers are accurately recorded.  

 
Are There Any Risks to Me? 

The interview poses some risk inherent to talking about the organization you 

are a part of on record. In an effort to minimize risks, you do not have to answer any 

question that you do not want to answer. 

 
Are There Any Benefits to Me?  
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We cannot promise any benefits to you or others from your taking part in this 

research. However, possible benefits include a better understanding of road asset 

management in SIDS using the Caribbean as an example. It will help to understand 

how extreme natural hazard events have affected road infrastructure and what is being 

done to mitigate those risks.  

 
Will There Be Any Costs to Me?  

Aside from your time, there are no costs for taking part in the study.  

 
Will I Be Paid to Be in This Study? 

You will not be paid for taking part in this study. 

 
Will Information from This Study Be Kept Private? 

The records of this study will be kept private. No identifiers linking you to this 

study, including your name and the organization you are affiliated with, will be 

retained in the data or included in any sort of report that might be published. Research 

records will be stored securely, and only the project researchers will have access to the 

records. Recordings will be transcribed by a third-party transcription services. Audio 

files will be destroyed once transcription and storage of the transcript is complete.  

The transcript and this consent form will be stored in a password protected 

external hard drive. People who have access to your information include the Principal 

Investigator and research study personnel at the University of Delaware. 

Representatives of regulatory agencies such as the Office of Human Research 

Protections (OHRP) and entities such as the Institutional Review Board at the 

University of Delaware may request access to your consent form record to make sure 

the study is being run correctly and that information is collected properly.  
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Who may I Contact for More Information? 

For more information or to share a concern or complaint about this research, 

you may contact the following individuals: Principal Investigator, Farah Nibbs at 1-

302-831-6618 or fnibbs@udel.edu, or Joseph Trainor, PhD, the advisor to Farah 

Nibbs, at 1-302-831-6618 or jtrainor@udel.edu . For questions, complaints, or 

concerns about the research, you may call the University of Delaware Institutional 

Review Board by phone at 1-302-831-2137, or by email at hsrb-research@udel.edu. 

 

STATEMENT OF CONSENT 

I agree to be in this study and to be audio recorded. The procedures, risks, and 

benefits have been explained to me, and my questions have been answered.  I know 

that new information about this research study will be provided to me as it becomes 

available.  I can ask more questions if I want. A copy of this entire consent form will 

be emailed to me. 

 

 

___________________________________ 

 ____________________________________ 

Participant’s Name     Date of Verbal Consent 

 

 

INVESTIGATOR'S AFFIDAVIT: 
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I have carefully explained to the participant the nature of the above project. I 

hereby certify that to the best of my knowledge the person who signed this consent 

form was informed of the nature, demands, benefits, and risks involved in his/her 

participation. 

 

___________________________________

 ____________________________________ 

Investigator’s Name Date of Verbal Consent 
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INTERVIEW SCRIPT 

Introduction 

Hello, thank you for taking the time to be with me here for this interview. I truly appreciate it. 

My name is Farah Nibbs, and I am a PhD student in the Disaster Science and Management 

program at the University of Delaware. My doctoral dissertation is seeking to understand how 

road agencies in the Caribbean build and manage their road infrastructure, and, how disaster 

risk management is being implemented to mitigate against the impacts of extreme natural 

hazard events on roads and road assets of the different islands of the region. 

I would love to learn more about you and your organization’s experiences in the management 

of roads and road assets. I would really appreciate hearing about your experiences and how 

your agency is taking extreme natural hazard risks into consideration in the management of 

roads in your island. 

The interview is divided into two parts: part A which looks at understanding Asset 

Management in Caribbean SIDS, and part B, which seeks to understand Natural Hazard 

Impacts and Adaptation for Road Infrastructure in Caribbean SIDS. In each part you will be  

asked to respond to a series of questions. Please answer the questions based on your 

knowledge and experience. You may skip any question that you feel uncomfortable 

answering, or you can simply respond that you do not know if the question is outside your 

area of expertise or experience. At the end, I will ask you some questions about your 

experience and background. Your responses are confidential and will only be reported in 

summary form. The interview is expected to take about one hour and 10 minutes.  

 

Part A: Understanding Asset Management in Caribbean 

SIDS 

 

Question 1. You are involved in the management of roads on your island. Is there an existing 

national framework for the management of road assets? 

Appendix D 

Theme: Asset Management structure and organisation 
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Question 2. How does your government/agency procure: 

• materials for road asset related needs? For example, how does it procure equipment 

parts, materials for road repair or construction? 

• Services for road asset management? For example, design services, contracting 

services for construction and asset management data collection? 

Question 3. What international or ISO standards for road assets are you familiar with? What 

international standards is your agency working with?  

Question 4. Does your island have a national standards body responsible for the oversight of 

road infrastructure? 

Question 5. Has your agency or government ever conducted a review or assessment of your 

road asset management policies and plans by external agents?  

• If so,  

o Who conducted the review or assessment? 

o When was the review or assessment completed?  

o What assets were covered?  

o Was the process useful? Why or why not?  

o Has your agency been able to implement the recommendations made from the 

assessment? 

• Has your agency been able to continue with the assessments on its own? If not, what 

are the main factors preventing this from happening? 

Question 6. Have you ever received education or training as a road agency employee, on asset 

management?  

Question 7. What sources of funding does your government rely on to deliver its roads and 

road assets? 

Question 8. Does your agency have a financial asset management system that supports asset 

management?  

Theme: Financial Management 
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• If yes, can you share the type of financial management system used?  For example, 

most state agencies in the U.S use Capital Asset Management System (CAMS), which 

is a mainframe computer-based capital asset accounting system. 

• In your opinion, does having a financial management system foster greater efficiency 

in your agency for the management of road assets? 

Question 9. Are you aware of any funding mechanisms in your island for the support and 

implementation of disaster risk management in support of road infrastructure? If so, can you 

please describe. 

Question 10. Does your agency have a road asset register? If yes,  

• What type of basic information does your agency collect?  

• How does your agency collect this information? 

• Once this information is collected, how does your agency store that information?  

• How does your agency ensure that the information collected is accurate?  

• How frequently is the asset register updated?  

Question 11. How does your agency assess and manage the condition and performance of its 

road assets? 

Question 12. Does your agency conduct forecasting for its road assets? (e.g., changes in 

service, condition, demand, usage, risks). 

Question 13. Who is responsible for the life cycle management of your road assets? This 

would include acquiring, maintaining, operating, and disposing of road assets.  

 

 

 

 

Theme: Asset inventory,  Performance  and Levels of service. 
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Part B: Understanding Natural Hazard Impacts and 

Adaptation for Road Infrastructure in Caribbean SIDS 

 

Question 14. In your opinion, do you think that the damage from natural hazards can be 

lessened or prevented? Why or why not? If so, how can damage be lessened or prevented.  

Question 15. In your opinion, who should have the responsibility for raising awareness about 

natural hazard impacts on roads in your island (e.g., office of emergency management, 

ministry of the environment, road agencies etc.) 

Question 16. Are there any vulnerability assessments of road infrastructure that has taken 

place on your island to various natural hazard risks?  

• If yes, when was the last time that this assessment was made?  

• What actions were taken after the assessment to address some of the issues raised?  

Question 17. Have you ever received education or training as a road agency employee, on 

natural hazards?  

• If yes, was the information useful to you in applying it to the road sector? Why or why 

not? 

Question 18. When new road infrastructure is being planned and constructed, does your 

agency take natural hazard risks into account? (e.g., floods, volcanic eruptions, storm surges).  

• If yes, can you briefly discuss how this is done? 

Question 19. What type of data collection, and equipment is currently being used for studying 

the impacts of natural hazard and disaster risk on road infrastructure? 

Question 20. Does your agency collect disaster loss data?  

• What type of disaster loss data is collected? 

Theme B. Road infrastructure adaptation policies, processes and tool, levels of 

preparedness. 

 

Theme A. Level of awareness, availability of data, and information on natural hazard 

/ disaster risks and impacts on road infrastructure. 
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• Is this disaster loss data used to improve the resilience of road infrastructure?  

Question 21. Does your agency have disaster risk management (DRM) plans or strategies?  

• If disaster risk management plans/strategies have been implemented or are being 

planned; how are they or how will they be evaluated and monitored?  

• If  your agency does not have DRM plans, then can you please explain why not?  

• What are the challenges/hindrances to the development and adoption of DRM plans? 

Question 22. Can you please discuss what in your view are priority areas for disaster 

adaptation in road infrastructure in your island?  

• In the wider Caribbean? 

Question 23. Are there mechanisms for cooperation in addressing natural hazard and disaster 

adaptation for road infrastructure among agencies in your island? 

• What about among road agencies within the wider Caribbean region? 

Question 24. How many years have you worked with your agency? 

• What is your area of expertise? 

• What specific training did you receive to enable you to carry out this role?  
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SURVEY QUESTIONNAIRE 

The following survey was used to gather data and information. The survey was 

administered in Qualtrics. The variables and codes used to analyse the responses are 

included here for completeness. They are shown in italics and were not visible to the 

survey recipients.  
 

Hazard Adaptation and Asset 
Management Maturity Assessment 
 

 

 
Introduction  
Hello, 

 
   

You are being asked to participate in this research study being done by Farah Nibbs as 
part of her doctoral dissertation research at the University of Delaware. This survey 
seeks to understand Road Asset Management (RAM) in Caribbean Small Island 

Developing States. It applies an asset management maturity assessment methodology 
to examine the maturity capabilities and practices for road infrastructure management 

in the region. The maturity level of asset management is a useful indicator of the ways 
in which Caribbean road agencies manage their processes and people for effective 
management of road infrastructure. 

     
Why Is This Study Being Done?  

The purpose of this study is to understand the scope and maturity levels of asset 
management for road infrastructure among road agencies in the Caribbean. This study 
also will try to understand decision making for road asset management in the face of 

deep uncertainties caused by extreme natural hazard events in the region.  
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Why Am I Being Asked To Participate In This Study?  

You are being asked to participate in this study because you work with an agency or 
organization that is directly responsible or involved with roads and road assets, and or 

disaster/emergency management.   
Your participation is absolutely voluntary. You may choose to not answer any 
individual question that you do not want to answer. You may also choose to stop 

participating at any point during the interview process, and it will not be held against 
you.  

    
What Will I Be Asked To Do In This Study?  
You will be asked to answer questions about your agency’s/organization’s role in the 

management of road infrastructure and or on the mitigation of extreme natural hazard 
risks to these road infrastructure in your island and if possible, in the Caribbean region 

overall. .  
 
 

 
This survey has multiple parts and will take 45-60 minutes depending on your 

responses.  
    
Aside from your time, there are no costs for taking part in the study. 
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instructions  
Instructions 

 

 
 This survey has two sections: 

 
 Section 1   Examines Natural Hazard Impacts and Adaptation on Road Asset 

Management in Your Island.  Has four themes concerned with:     
Level of awareness, availability of data and information on natural hazard and disaster 
risk and impacts on roads.    

Road asset adaptation policies, processes and tools, and level of preparedness Finance, 
information data and research needs    

Other related areas       
Section 2    Explores the Level of Maturity of Asset Management Systems, 
Processes and Practices in Your Island.   

There are six asset management groups in this section:      
Group 1: Strategy and Planning    

Group 2: Asset Management Decision Making    
Group 3: Lifecycle Delivery    
Group 4: Asset Information    

Group 5: Organization & People    
Group 6: Risk & Review         
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Section 1 Section 1. 
  

 Natural Hazard Impacts and Adaptation For Road Infrastructure in the 

Caribbean 
 

 

 

Theme A                 Theme A  
     
Level of Awareness, Availability of Data and Information on Natural Hazards and 

Disaster Risk Impacts on Road Assets.           
 

 

Q1  
To what extent do you consider natural hazards to be of concern for agencies 

responsible for road infrastructure on your island?  
    
Please rate on a scale of 1-5 (1 = not at all,  2 = very little, 3 = somewhat, 4 = 

significant, 5= to a great extent) 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 

Natural 

hazards are 
of concern 

to road 

agencies on 
my island 

(Nat. Haz 
concern)  

o  o  o  o  o  
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Hazards  

Q2. 
 How would you rate the following items related to natural hazards impacts on road 

infrastructure on your island among  people who work in your agency?  
 
  

 
Very Poor 

(1) 

Below 
Average 

(2) 

Average 
(3) 

Above 
Average 

(4) 

Excellent 
(5) 

Knowledge 

of the 
impacts of 

natural 
hazards on 

road 

infrastructure 
is ... 

(Knowledge)  

o  o  o  o  o  

Awareness of 
natural 
hazard 

impacts is ... 
(Awareness)  

o  o  o  o  o  

 

 

 

  
 
  



 245 

hazfrequency  

Q3. 
 

How frequently are road assets on your island impacted by common natural hazard 
events (e.g. extreme rainfall, floods-coastal and riverine, storm surges, landslides, and 
volcanoes).  

    
Please rate on a scale from 1-5. (1= monthly or more, 2 =multiple times per year, 3 

=  once a year or more, 4 = once every 3 years or more, 5 = once every 5 years or 
more, 6 = once every 10 years or less).  
 

   

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

Extreme Rainfall 

(hazfrequency_rain)  o  o  o  o  o  o  
Coastal Flood 

(hazfrequency_coast)  o  o  o  o  o  o  
Riverine flood 

(hazfrequency_river)  o  o  o  o  o  o  
Storm surges 

(hazfrequency_4)  o  o  o  o  o  o  
Landslides 

(hazfrequency_5)  o  o  o  o  o  o  
Volcanoes 

(hazfrequency_6)  o  o  o  o  o  o  
 

 

 

 
  



 246 

comm/roads freq impt  

Q4.  
Please name up to three communities or road locations most frequently or severely 

impacted. 
 

________________________________________________________________ 

 

 

 
N.H. assessment  

Q5a.  
Has your island conducted assessments of the impacts of natural hazards on road 

infrastructure?  
 

o Yes  (11)  

o As needed  (12)  

o Rarely  (13)  

o Never  (14)  

 

 

 

type N.H. assmnt  
Q5b.  

If "Yes" or "As needed",  please indicate the type of natural hazard impact assessment 
done. 

________________________________________________________________ 
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whynotassess  

Q5c. 
 If your island has "Rarely" or "Never" conducted assessments of the impacts of 

natural hazards on road infrastructure, please indicate, what in your opinion are the 
main reasons for this?  
   

 Select all that apply (1) 

Lack of finance (whynotassess_Finance)  ▢  

Lack of trained personnel 
(whynotassess_trained personnel)  ▢  

Lack of equipment or technology 

(whynotassess_equipment/technology)  ▢  

Lack of interest and awareness from relevant 
authorities 

(whynotassess_interest&awareness)  ▢  

Lack of political will (Q10_5)  ▢  

Lack of interest and awareness from the 

public (Q10_6)  ▢  

Other (Q10_7)  ▢  
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buy-in 4 HRR  

Q6. 
 Do you think it important for the following actors to have buy-in to improve natural 

hazard risk reduction?  
    
Please rate each actor on a scale of 1=5. (1 = not important at all, 2 = of little 

importance, 3 = of average importance, 4 = very important, 5 = absolutely essential).  
   

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 

Office of 
emergency/disaster 

management (buy-in 4 

HRR_1)  
o  o  o  o  o  

Ministry of environment 
(buy-in 4 HRR_2)  o  o  o  o  o  

Ministry of 

infrastructure/transport 
(buy-in 4 HRR_3)  

o  o  o  o  o  
Private sector (buy-in 4 

HRR_4)  o  o  o  o  o  
Construction/engineering 

associations & 

companies (buy-in 4 
HRR_5)  

o  o  o  o  o  

Local NGOs (buy-in 4 

HRR_6)  o  o  o  o  o  
Road agencies (buy-in 4 

HRR_7)  o  o  o  o  o  
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Theme B                 Theme B 
     

 Road Infrastructure Adaptation Policies, Processes, Tools, and Level of Preparedness 
          
 

 

 

 
adoptDstrt4RAM  
Q7a.  

Has your island adopted a disaster adaptation strategy for its road asset management? 
Please select the most relevant.  

   

 mark x to select one response (1) 

Has already been adopted and already 
implemented (1)  

 

It has been adopted and is in the process 
of being implemented (2)  

 

It has been adopted but is not being 
implemented (3)  

 

There have been discussions and plans 

have been drawn up (4)  
 

No discussions have taken place (5)   

I am not aware (6)   
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name of strategy  

Q7b.  
If you selected options for adoption and implementation in 7a above, can you provide 

the name of the strategy? 

________________________________________________________________ 

 
 

effectivenessofstrat  
7c.  

 
If a disaster adaptation strategy has been adopted, then please rate its effectiveness.  
    

Please rate on a scale of 1 to 4. (1 = not effective, 2 = not effective but improvements 
are being made, 3 = effective, 4 = very effective).  

   

 1 (1) 2 (2) 3 (3) 4 (4) 

Disaster 
adaptation 

strategy adopted 
is ... 

(effectivenesso 
of DAS_1)  

o  o  o  o  

 

 

 

 

barriers2adoptstrt  
Q7d.  
If there have been no strategies adopted, what do you think are the 3 most important 

barriers to this being done? 

________________________________________________________________ 

 

 
  



 251 

Theme c                 Theme C 

         Finance, Information Data and Research 
Needs           

 

 

 
availabilityofequip  
Q8.  

How would you rate the availability of equipment for the collection of relevant 
hazard/disaster risk data on your island? Please select the most relevant response.  

   

 mark x to select most relevant (1) 

Inadequate (availability of equipment)   

Good (availability of equipment)   

Very good (availability of equipment)   

Not aware (availability of equipment)   
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availabilityofsoftwr  

Q9.  
How would you rate the availability of software for the collection and analysis of 

relevant hazard/disaster risk data on your island? Please select the most appropriate 
response.  
   

 mark x to select most relevant (1) 

Inadequate (availabilityofsoftwr_1)   

Good (availabilityofsoftwr_2)   

Very good (availabilityofsoftwr_3)   

Not aware (availabilityofsoftwr_4)   
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qualityofinfo&data  

Q10.  
How would you rate the quality of data and information for Disaster Risk 

Management (DRM) of road assets on your island? Please select the most appropriate 
response.  
   

 mark x to select most relevant (1) 

Inadequate (qualityofinfo&data_1)   

Good (qualityofinfo&data_2)   

Very good (qualityofinfo&data_3)   

Not aware (qualityofinfo&data_4)   

 

 

 

relevanceofinfo4DRM  
Q11.  
How would you rate the relevance of information for Disaster Risk Management 

(DRM) of road assets on your island? Please select the most appropriate response.  
   

 mark x to select most relevant (1) 

Inadequate (relevanceofinfo4DRM_1)   

Good (relevanceofinfo4DRM_2)   

Very good (relevanceofinfo4DRM_3)   

Not aware (relevanceofinfo4DRM_4)   
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Theme D                 Theme D 
     

    Other           
 

 

levelofcooprn4DRM  
Q12.  

How would you rate the level of cooperation among agencies for disaster adaptation 
and DRM on your island? Please select the most appropriate response. 

  
   

 mark x to select most relevant (1) 

There is no cooperation mechanism 
(levelofcooprn4DRM_2) 

 

Insufficient (levelofcooprn4DRM_1)   

Insufficient, but there are plans for 
improvement (levelofcooprn4DRM_3)  

 

Sufficient (levelofcooprn4DRM_4)   

Well planned and executed 
(levelofcooprn4DRM_5)  

 

Not aware (levelofcooprn4DRM_6)  
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AM challenges  

Q13. 
What are the major asset management challenges that your agency faces? Select two 

most critical that apply. 
 

 mark x to select most relevant (1) 

Financial (AM challenges_1)   

Skilled Personnel (AM challenges_2)   

Environmental (AM challenges_3)   

Political (AM challenges_6)   

Technological (AM challenges_4)   

Other (AM challenges_5)   

 

 

 

 
 

performanceofrdasset  
Q14.  
How would you rate the condition of road assets in your island?  

 Please select. (1 = failing,  2 = requires renewal, 3 = maintenance required to return to 
acceptable levels of service, 4 = minor defects only,  5 = very good condition). 
  

   

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 

Performance of road 

assets 
(performanceofrdasset_1)  o  o  o  o  o  
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Section 2 Section 2. 

  

 Asset Management Maturity Assessment 
 

 

 
scoring info  

Scoring for Section 2 
     

Please give a score (from 0 to 100) for each asset management group based on your 
current status and a maturity score that you consider is appropriate for your agency. 
Your assessment will validate your agency's view of its current and appropriate 

practices.  
    

For each activity/ attribute, you will be provided with a general description followed 
by one or two guiding questions. The description and questions are intended to assist 
you in rating your agency's level of maturity with respect to that activity/attribute. The 

questions reflect various aspects or functions of that activity/attribute. 
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G1: S&T Group 1: Strategy & Planning 
     

Strategy & planning aligns an agency's asset management activities with its overall 
objectives. 

 

 
AMpolicy Q15. Asset Management Policy 

 Is the foundation of an agency’s approach to asset management. It contains high-level 
requirements and principles by which the agency manages its asset. It shows the 

agency’s commitment to asset management.  
   Does your agency have strategic plans and policies in place to support asset 
management? 

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

 

                     
 Use the scale to indicate the level of maturity of asset management plans and 

policies of your agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Plans & policies for asset 
management ()  
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AMstrat&objectiv Q16. Asset Management Strategy & Objectives 

 Is an agency’s long-term approach to managing its assets. It defines the agency’s 
aims, activities, asset performance requirements. It provides a road map for the 

organisation to continuously improve its’ asset management capabilities, systems, 
tools, people and resources.  
   To what extent has your agency articulated, adopted, and implemented asset 

management objectives?               
    

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place.   

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context.   

81-100 

            

             
          
 Use the scale to indicate the level of maturity of asset management strategies and 

objectives for your agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Adopted & implemented asset 

management objectives ()  
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Demand anlys Q17. Demand Analysis 
 Takes into consideration both the current and future demands for the agency's 

services and products and accounts for the outputs that will be required from the 
assets.  
   Has your agency taken into consideration historical demand, change in demand over 

time, and changes in required levels of service?            
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

         
 Use the scale to indicate the level of maturity of your agency in conducting demand 

analysis.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Structured demand analysis regularly 

conducted ()  
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strategic planning Q18. Strategic Planning 

 This asset management (AM) process provides the platform for more detailed asset 
management plans, and both establishes asset management objectives, and develops 

the asset management strategy.  
   How does your agency plan and manage its strategic activities?          
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

            
 Use the scale to indicate the level of maturity of your agency in conducting strategic 

planning.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Regularly conducts strategic planning 

()  
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AM planning Q19. Asset Management Planning 

  
 An asset management plan requires that an agency undertakes activities to deliver on 

its asset management objectives, timescales, and costs for completion, as well as 
responsibility for product and service delivery. It is a process whereby an agency 
develops more detailed asset management plans from the asset management objectives 

and  strategy. Has your agency developed asset management plans?          
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

            
 Use the scale to indicate the level of maturity of your agency's asset management 

planning.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Regularly conducts strategic planning 

()  
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G2: AM DC.MK Group 2: Asset Management Decision Making 
     

This group of activities is important for an agency to maximise the value realised over 
the life-cycle of its assets. This subject group considers the challenges faced and 
approaches to decision making for the creation, operation and maintenance, and 

disposal or renewal of assets. 
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captl-invstmt D.M. Q20. Capital Investment Decision Making 

 This refers to the processes used by decision-makers to evaluate and analyse options 
for the creation of new assets, decisions for increasing the capability of assets or 

replacing those assets which have reached the end of their service life.   Does your 
agency engage in capital investment decision-making? 
  

 Are your investments aligned with  agency objectives?         
          

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

          

 Use the scale to indicate the level of capital investment decision making maturity of 
your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Engages in capital investment 
decision making ()  
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Oprtn&Maintnce D.M Q21. 

Operations & Maintenance Decision Making 
 Maintenance mitigates against the deterioration of the performance of assets in 

service and helps to manage failure risks. Decisions related to maintenance consider 
the cost of planned interventions, the risk and cost of failures and other impacts.   
Does your agency have a maintenance strategy that ensures the predictable and 

acceptable level of performance throughout the useful life of an asset? 
  

 Does it conduct inspections, testing and monitoring, and does it have preventative 
maintenance strategies?                
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of operations and maintenance decision making 

maturity of your agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Regularly engages in operations & 

maintenance decision making ()  
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Lyfcycl value Q22. 

Lifecycle Value Realisation 
 Life cycle value realisation involves all activities taken to balance the costs and 

benefits of the various renewal, maintenance, and disposal interventions. It requires 
the optimisation of lifecycle costs and the value obtained from assets over the period 
for which an  agency is responsible for its management.   Is lifecycle value realisation 

practiced by your agency to ensure that the right decisions are made about what to do, 
how much to spend, on what assets and when?            

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of your agency's lifecycle value 
realisation.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Lifecycle value realisation practices 
by the agency ()  

 
 

 

 
  



 266 

resource strategy Q23. 

Resource Strategy 
 For resourcing strategies, analysis is made to determine the most effective ways to 

procure the resources required to deliver on the asset management plan (s). Resources 
taken into consideration are labour (competence/skills), equipment and tools, and 
inventory and spares.   Does your agency use resource strategy in support of 

procurement of services and human resources?            
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of maturity of your agency's resource 

strategy.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Uses resource strategy in procurement 

of services and human resources ()  
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shutdown & outage Q24. 

Shutdowns & Outages 
 This involves removing assets out of service to conduct work that could not be 

performed whilst the assets are in operation. This usually means that the service to 
customers is shut down for a specified time period.   Does your agency have strategies 
in place for shutdowns and outages? This involves the availability of options for the 

completion of work activities efficiently and safely within the specified timeframe.  
                

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of  the shutdown and outage strategy of 
your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

established strategies in place for 
outages and shutdowns ()  
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G3: Lifecycle Delvry Group 3: Lifecycle Delivery 
     

Road agencies incur the majority of their asset-related expenditure through the 
activities done in Lifecycle Delivery. This involves good control of the activities and 
associated risks, to acquire, operate, maintain and dispose of assets. 
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tech standrd&legisln Q25. 

Technical Standards & Legislation 
 Technical standards and legislation refer to the compliance of the  agency with 

legislation applicable to their assets and asset management activities. This might also 
include internal and external technical standards.   Does your agency have processes to 
identify relevant technical standards and legislation? 

  
 Does it incorporate these requirements into its own policies and processes?     

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of  technical standards and legislation of 
your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has and adheres to relevant technical 
standards and legislation ()  
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asset creatn&acqsitn Q26. 

Asset Creation & Acquisition 
 This refers to the ways in which an agency acquires its assets. It includes the stages of 

decision-making in the investment planning processes to create or replace assets.   
Does your agency consider the creation, installation, and commissioning of assets? 
This would include the approval and release of funding, arrangements for hand-over to 

operations, and monitoring and capturing the ‘as-built’ costs.     
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of maturity of your agency's asset creation and 

acquisition.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Has established procedures for asset 

creation and acquisition ()  
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maintenance delivery Q27. 

Maintenance Delivery 
 The goal of maintenance delivery is the prevention or mitigation of deterioration in 

performance of assets in service, and the management of failure risks. Maintenance 
can be: i) inspection, testing and monitoring, 2) preventative maintenance, and 3) 
corrective maintenance.   Does your agency ensure that assets continue to meet their 

service and performance requirements (safety, environmental and output 
performance)? 

   
 Does operations and maintenance decision-making address the selection of 
appropriate maintenance and inspection regimes?            

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of your agency's maintenance delivery 
strategy and practices.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has  maintenance delivery strategy & 
practices ()  
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asset operation Q28. 

Asset Operations 
 This comprises the processes used to operate assets to achieve business objectives.   

Does your agency include the development of an asset operations strategy, and does it 
define the approach and resources required for the management and implementation of 
operations?              

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of your agency's asset 
operations.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has asset operation strategies () 
 

 
 

 

 

  



 273 

Resource mangmnt Q29. 

Resource Management 
 Resource management develops the most efficient ways to create or procure the 

resources necessary for the delivery of the asset management objective and plan. 
Resources include labour, equipment, specialist tools, spares, and inventory.   Is your 
agency able to implement resource management to enable the asset management plan 

to be safely and effectively carried out? This would include project management tools 
and techniques to support planning and scheduling of resources.       

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of your agency's resource 
management.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has and implements resource 
management strategies ()  
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F&I response Q30. 

Fault & Incident Response 
 This entails the systematic response to failures and incidents in an  agency’s assets, or 

in its asset management system.   Does your agency carry out incident detection and 
identification, fault analysis, use of standard responses, both temporary and permanent 
repair procedures, site access, reporting and updating of asset information?      

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of maturity of your agency's fault and incident 
response.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Carries out incident detection & 
identification, and has fault & incident 

response strategies () 
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asset decom&dispose Q31. 

Asset Decommissioning & Disposal 
 This is the point at which assets are removed from service, decommissioned, or 

disposed.   Does your agency have strategies and processes for deciding and planning 
which assets are to be decommissioned and disposed of?          
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the asset decommissioning and disposal level of maturity of 

your agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Has strategies & processes for asset 

decommissioning and disposal ()  
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G4: Asset info Group 4: Asset Information 
     

The management of assets rely on asset data and information across all stages of the 
asset management lifecycle. Agencies must identify and define data and information 
requirements, including quality requirements for effective asset management.  
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asset info strategy Q32. 

Asset Information Strategy 
 Asset information combines data about physical assets, that is used to inform 

decisions on how these assets are being managed. This allows for better decision 
making for asset maintenance and replacement. Decision made are based on 
information regarding the asset’s condition, location, probability, and consequences of 

risk failure etc.   Does your agency have an asset information strategy to acquire, 
assess, improve, archive and store asset information in support of asset management 

activities?                  
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of asset information strategy maturity of your 
agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has an asset information strategy to 
acquire maintain and store asset 

information () 
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asset info standards Q33. 

Asset Information Standards 
 These are required to ensure that asset information is collected, categorised, and 

provided to agreed upon levels and timescales. It classifies assets, defines the required 
attributes to be gathered and has common approaches to definitions, and the allocation 
of criticality of an asset.   Does your agency have asset information standards? 

  
 Do these standards define the quality standard appropriate for the different types of 

information?                   
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of asset information standards maturity of your 
agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has asset information standards () 
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asset info systems Q34. 

Asset Information Systems 
 These are systems used to collect, store, process and analyse asset information to 

enable an  agency  to manage its assets over their life cycle. Asset information systems 
are usually software applications (E.g., GIS) but they can also be paper based .   Does 
your agency have an asset information system? 

  
 Does it have an asset register with details of the assets?          

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of asset information systems maturity of your 
agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has regularly maintained asset 
information systems ()  
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data&info management Q35. 

Data & Information Management 
 This is the data and information that  agency rely on to undertake asset management 

activities. Asset data quality should be accurate, consistent, and valid .   Does your 
agency have asset data quality measures? 
  

 Does it assess the quality of its data, and has a data improvement plan to ensure that 
missing, or sub-standard data can be obtained within acceptable timescales?     

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of data and information management maturity of 
your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has asset data quality measures for 
data & information management ()  

 
 

 

Page Break  
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G5: Organtion&people Group 5: Organisation & People 
     

Effective leadership is important for building an agency with the appropriate culture 
which supports the delivery of good asset management. It challenges traditional ways 
of working and thinking, and engages in reviews of agency structures, roles and 

responsibilities. 
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procurement&S.C.M Q36. Procurement & Supply Chain Management 

 Agencies align their procurement and supply chain management objectives and 
strategies. They identify and set objectives for their suppliers, specify procurement 

requirements and service level agreements.   Does your agency engage in effective 
supplier selection activities? 
  

 Does it have clear criteria and processes for negotiating with and choosing suppliers, 
and designing effective contracts?              

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of procurement and supply chain management 
maturity of your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has clear criteria & processes for 
procurement & supply chain 

management () 
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AM leadership Q37. Asset Management Leadership 

 Asset management leadership sets the direction and priorities for the development of 
the asset management capabilities necessary to deliver on the overall objectives of 

the  agency.   Does your agency's leadership set the direction, innovate, develop, and 
implement improved procedures and systems? 
  

 Does the leadership of your agency inspire staff to contribute to achieving the 
organisation’s goals?               

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of asset management leadership maturity of your 
agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Asset management leadership inspires 
& innovates to achieve the agency's 

goals & objectives () 
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organisation structu Q38. Organisational Structure 

 The organisational structure is the way in which people within the agency are 
organised, and the groupings within which they work.   Does your agency have 

processes and structures in place that considers how people are organised, and how 
well they work together?                
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of  maturity of the organisational structure of your 

agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Has processes & structures in place to 

improve & maintain the organisational 
structure () 
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organitnal culture Q39. Organisational  Culture 

 Organisational culture affects everything and all aspects of the performance of an 
agency. Culture is commonly described as ‘the way things are done around 

here.’    Does the top management of your agency have a clear vision of asset 
management? 
  

 Does it lend tangible support to staff? 
  

 Do leaders ensure that all members of the agency are clear on the need for 
collaboration and teamwork?               
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of  maturity of the organisational culture of your 

agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Organisational culture is healthy & 

conducive to high performance for 
good asset management () 
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comptnce management Q40. Competence Management 

 Competence management ensures that asset management activities are performed to 
an expected standard. It enables good performance.   Does your agency have suitably 

competent and qualified people to undertake the activities for asset management?  
                
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of  maturity of the competence management of your 

agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Has sufficient & qualified staff to 

carry out asset management activities 
() 
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G6: risk&review Group 6: Risk & Review 
     

This group contains core activities associated with:     
the identification, understanding and management of risk   
the establishment of effective feedback and review mechanisms to provide assurance 

that objectives are being achieved   
the support for continual improvement of asset management activities    
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riskassmnt&managmnt Q41. 
Risk Assessment & Management 

 Risk management deals with uncertainty in a systematic, structured, and timely 
manner using the best available information to reach solutions. It: a) generates risk 
management policies, b) develops risk management processes and risk mitigation 

strategies, c) executes risk management processes, and d) aligns tactical, strategic, and 
operational risks and risk registers.   Does your agency have a set of coordinated 

activities and methods for monitoring and controlling unplanned events that can affect 
its ability to achieve its objectives? 
  

 Does it include means of identification, assessment, prioritisation, and treatment of 
risks to reduce, monitor and control the consequences of unwanted events?     

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the level of  maturity of the risk assessment management of 
your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Has coordinated activities & methods 
for risk assessment & management ()  
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contingency pln& RA Q42. 
Contingency Planning & Resilience Analysis 

 This area covers the processes and systems put in place by an agency to make certain 
that it is either able to maintain the services delivered by its assets despite serious 
events, incidents, or disasters, or is able to recover these services within an acceptable 

time frame.    Does your agency have the minimum requirements to ensure that assets 
and the agency can operate, even in the face of potential threats? These threats may be 

natural (hurricanes, floods etc), accidents or deliberate events.         
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of contingency planning and resilience analysis 
maturity of your agency.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has processes & systems in place for 
contingency planning & resilience 

analysis () 
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manage change Q43. Management of Change 

 This concerns itself with the wide range of permanent and temporary changes that an 
agency needs to consider in relation to asset management. This may include the 

introduction of new legislation or regulations, new technologies, loss of experienced 
staff etc.    Does your agency consider/plan for changes that could impact the agency's 
structure, objectives, and tolerance of risks? 

  
  

 Does it have a process for documenting and communicating changes to those who 
may be affected by it?                
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of management change maturity of your 

agency.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Considers & plans for changes in 

relation to asset management ()  
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asset P&H monitoring Q44. 

Asset Performance & Health Monitoring 
 ‘Asset health’ is a term used in relation to measures that monitor the current and or 

predicted condition or capability of an asset to perform its desired function. It 
considers potential modes of failure. Effective monitoring of the performance of an 
agency’s assets is critical for sound asset management. This would include a 

measurement framework that measures the health of assets.   Does your agency have 
clear criteria for understanding when there is a deviation from the level of 

performance required for an asset, so that remedial action can be taken? 
  
 Does your agency engage in monitoring of its assets? This can be periodic visual 

inspection or ‘on-line’ continuous monitoring.            
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 

leading practices and achieves maximum value 
from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of  maturity of your agency's asset performance and 

health monitoring.    Maturity Score (0-100) 
 0 10 20 30 40 50 60 70 80 90 100 

 

Has clear criteria for understanding 

and conducting asset performance & 
health monitoring () 

 

 
 

 



 292 

 

AM system monitoring Q45. 
Asset Management System Monitoring 

 In addition to monitoring the performance of physical assets, an agency should 
monitor the performance of the asset management system that supports them. This 
enables the agency  to evaluate the extent to which it is delivering its asset 

management objectives and the effectiveness of the management system.   Can your 
agency identify whether its policies and processes for its asset management system are 

being implemented? 
  
 Does your agency present summary information to top management with clear levels 

of detail? 
 Does your agency  have clear accountabilities for both the reporting of measures, and 

for acting on those measures?              
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the level of  maturity of your agency's asset management 
system monitoring.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has clear accountabilities for asset 
management system monitoring ()  
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man review & A&A Q46. 
Management Review, Audit & Assurance 

 This area includes operational management which is responsible for maintaining 
effective internal controls and executing risks and control processes on a day-to-day 
basis. It contains compliance functions and risk management. It also involves the use 

of internal audits to provide assurance on the effectiveness of governance, risk 
management and internal controls to the governing body and senior management.   

Does your agency have health and safety, environmental, quality, and technical 
auditors who evaluate the level of compliance with technical standards, legislation and 
regulatory requirements? 

  
 Do these audits cover work done by the agency’s own staff as well as outsourced 

suppliers and staff?                 
Innocent The agency has not recognised the need for this 

requirement and/or there is no evidence of 

commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 

requirement, and there is evidence of intent to 
progress it.   

21-40   

Developing The agency has identified the means of 

systematically and consistently achieving the 
requirements and can demonstrate that these are 

being progressed with credible resources and plans 
in place. 

41-60 

Competent The agency can demonstrate that it is 

systematically and consistently optimising its asset 
management practice, in line with the agency's 

objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 

from the management of its assets, in line with the 
agency's objectives and operating context. 

81-100 

       
 Use the scale to indicate the management review, audit, and assurance maturity level 
of your agency.     Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 
 

Has technical auditors, & regularly 
conducts management review, audit & 

assurance () 
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stakeholdr enagemnt Q47. 

Stakeholder Engagement 
 Stakeholder engagement understands the requirements and expectations of 

stakeholders involved with AM. It includes the activities of identifying, 
communicating, and interacting with stakeholders.   Does your agency engage with 
stakeholders to a) establish which aspects of their activities matter most to them, b) 

understand their risk appetite, c) understand their willingness to pay for products and 
services.                  

Innocent The agency has not recognised the need for this 
requirement and/or there is no evidence of 
commitment to put it in place. 

0-20 

Aware   The agency has identified the need for this 
requirement, and there is evidence of intent to 

progress it.   

21-40   

Developing The agency has identified the means of 
systematically and consistently achieving the 

requirements and can demonstrate that these are 
being progressed with credible resources and plans 

in place. 

41-60 

Competent The agency can demonstrate that it is 
systematically and consistently optimising its asset 

management practice, in line with the agency's 
objectives and operating context. 

61-80 

Optimising The agency can demonstrate that it employs the 
leading practices and achieves maximum value 
from the management of its assets, in line with the 

agency's objectives and operating context. 

81-100 

       

 Use the scale to indicate the maturity level of your agency's stakeholder 
engagement.    Maturity Score (0-100) 

 0 10 20 30 40 50 60 70 80 90 100 

 

Regularly  identifies, communicates & 

interacts with stakeholders ()  

 
 

 

 


