
April 2021

Connected Places

Weather 
Ledger
Impact Report



1. Introduction                4

1.1  About the EHAB Weather               4 

Ledger project

1.2 Purpose of this document            5 

2. Rationale for Change                  6

2.1 The problem            6

2.2 Proposed solution           8

2.3 Intended outcomes                17 

3. Approach                                                     22

3.1 Approach                 22

3.2 Study site information          23 

4. Findings                    28

4.1 Summary               28

4.2  Smart contract execution           29 

of Compensation Events 

4.3 App site study                                 41

4.4 Other key benefits                                         50

4.5 Scale up              53

4.6 Recommendations on next steps           56

5. Conclusion                      58 

6. Appendices              60

6.1 Time and effort studies            60

6.2  Site diary review evaluation             70 

feedback  

Contents

2 EHAB Weather Ledger Impact Report Weather Ledger Impact Report 3

Executive summary
The Weather Ledger project explores the potential for site-specific IoT 

devices, Distributed Ledger Technology (DLT), data insights and smart 

contacts to reduce costly and time-consuming negative impacts of weather 

in the construction industry. The proposed solution is a suite of hardware 

and software that aims to reduce foreseen and unforeseen weather risk, 

namely: automating key stages of weather-related Compensation Event 

claims processes; helping site teams manage day-to-day weather risk;  

and applying historic weather-data analysis to site schedules at  

pre-planning stages, identifying unidentified risk. 

1 https://commonslibrary.parliament.uk/research-briefings/sn01432/
2 https://www.statista.com/outlook/io/construction/civil-engineering/united-kingdom#segment-revenue

The construction industry has an estimated 

size of £117bn in 20181, with civil engineering 

alone expected to account for £42bn in 

turnover in 20212 – weather is a persistent 

challenge, with rainfall, wind speeds, snow, 

temperature and other types of adverse 

weather causing delays and costly mitigations. 

To some extent, weather risk is built into 

project schedules and contract pricing, with 

contractual mechanisms in place to allocate 

risk for unexpected adverse weather. 

However, the claims process for 

extreme weather events can be 

time-consuming, costly and 

place strain on contractor-

client relationships. And  

the outcomes of the claims 

process (often based on “1-

in-10 year” weather events)  

can be uncertain. 

This report explores the potential 

benefits of onsite IoT and DLT technology to 

streamline some of those processes, equip 

site teams with better insights into weather 

risk, and support day-to-day management of 

sites. During the project, five compensation 

claims were triggered across four study sites, 

with the largest claim accounting for 21 weeks 

of calendar duration and £4,800 of effort to 

resolve the claim. This claim is still ongoing 

at time of writing at end of February 2021. 

During claims negotiations periods, close to 

£700,000 across the four study sites is being 

claimed and is at risk, with varying degrees 

of uncertainty on how much will be borne by 

client and how much by contractor, or when 

payment will be agreed. In one example, the 

majority of £500,000 impact from extreme 

rainfall occurs outside the boundaries of 

the “1-in-10 year” criteria, highlighting the 

challenges with existing contractual 

clauses and opportunities for 

alternative risk allocation  

methods such as parametric 

insurance, underpinned by site-

specific IoT and DLT solutions such 

as Weather Ledger. 

The question of risk allocation is a  

key concern in an industry with thin  

profit margins and where there is the  

potential for lengthy costly disputes.  

The solution’s potential scale up, including 

enablers and barriers, are also discussed, as 

well as the softer benefits it could bring to 

client-contractor relationships and the  

building of trust.

https://commonslibrary.parliament.uk/research-briefings/sn01432/
https://www.statista.com/outlook/io/construction/civil-engineering/united-kingdom#segment-revenue
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1.1   About the EHAB 
Weather Ledger project

 

The EHAB Weather Ledger project  

explores the potential for site-specific  

IoT devices, Distributed Ledger Technology 

(DLT), data insights and smart contacts to 

reduce costly and time-consuming negative 

impacts of weather in the construction 

industry. It aims to do this through a suite  

of hardware and software that can: 

   automate key stages of weather-related 

Compensation Event claims; 

   help site teams manage risk with a weather 

forecasting app, alerts and site diary; 

   input historic weather-risk analysis  

into schedules at pre-planning stage. 

The InnovateUK funded project runs  

from April 2020 to March 2021, with 

consortium partners inputting to  

problem definition, solution design, smart 

contract design, standards design and 

development of the solution from prototype 

to Minimum Viable Product to Enterprise 

Level Software. 

Project partners: 

  

EHAB – Product Development 

Leading on the full product development 

lifecycle, through prototyping iteration, 

MVP, testing, and full enterprise build, and 

commercialisation of the project results. 

 

 

BAM Nuttall – Construction Expertise

Supplying live sites on which to run Proof 

of Concepts, as well as supplying time 

and expertise to help shape the product. 

Additional input provided by legal counsel 

and corporate risk teams. 

Ferrovial – Construction Expertise

Supplying live sites on which to run Proof 

of Concepts, as well as supplying time 

and expertise to help shape the product. 

Additional input provided by legal counsel 

and corporate risk teams. 

Clyde & Co – Legal Expertise

Providing legal input throughout the 

development phase of the project as the 

platform, processes and standards are 

developed, based on deep knowledge of 

construction law, smart contracts and 

blockchain technology.

 

 

Digital Catapult – Industry and 

Commercial Research

Conducting researching into innovation 

in construction with a specific focus on 

blockchain and smart contracts. Also 

assisting in the development of the 

business model and commercial strategy 

for EHAB.  

 

 

 

Connected Places  

Connected Places Catapult –  

Standards and Impact Assessment  

Proposing standards to ensure alignment 

with industry and that the work done can 

be quickly taken forward by government 

and other standards bodies, and assessing 

potential impacts.  

 

1.2   Purpose of  
this document   

This report assesses the potential impacts 

of the EHAB Weather Ledger solution. 

These are considered across different 

stakeholder groups, including intended and 

unintended consequences. Where data has 

allowed and according to priority, impacts 

have been measured quantitatively. Given 

the exploratory nature of this project, other 

impacts have been assessed qualitatively. 



This chapter sets out the problem driving the need for  

change, the proposed solution and its expected outcomes. 

Rationale for 
change  

2
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2.1 The problem

The UK construction sector is a significant 

part of the UK economy, contributing 

£117bn in 20183, approximately 6% of annual 

GDP and accounting for 2.4 million jobs.4,5    

Current views of the infrastructure pipeline 

estimate approximately £600bn of public 

and private investment in infrastructure 

over the next 10 years, with flagship projects 

currently underway such as Crossrail, HS2, 

Thames Tideway Tunnel and more. 

The sector is well known for its thin profit 

margins. Tenders are submitted under 

price pressures in order to win the work 

and pricing is still subject to delays and cost 

overruns, which can erode already thin 

profit margins. Weather is an inextricable 

part of those complications, affecting site 

operations and activities and – in cases of 

unusually adverse weather – giving rise to 

compensation claims and disputes between 

contractor and client. 

The question of who should bear this risk 

can be a volatile area when negotiating 

contracts – if tenders are priced too high 

then contractors risk losing out on contracts, 

and if they are priced too low, then the 

contractor may take on excessive risk at the 

expense of financial objectives and even 

survival. Whilst high profile cases such as the 

2018 collapse of Carillion make headlines, 

smaller firms and sub-contractors face 

similar issues6 – weather is just one of many 

factors introducing risk but can play a role in 

unexpected cost and cashflow issues.  There 

were 3,202 insolvencies in the construction 

sector in 2018, more than any other sector 

;151 of those were in civil engineering.7 

Even amongst the leading firms, 

maintaining sustainable margins is a key 

concern. Compared to a UK all-industry 

average profitability of 17.9%8, the largest 

100 contractors in construction saw an 

average margin of 2.6% in 2018.9,10  

When it comes to weather risk, there are 

several key problems: 

    A lack of data insight at planning stages: 

time allowances in schedules are often 

assigned by gut feel and experience, 

rather than data-driven insights or 

analysis. Without objective findings 

driving allowances, risk and uncertainty 

remain. If schedules extend beyond 

contractual completion dates, there are 

often liquidate damages to pay, in some 

cases over £17,000 per week and up to 

15% of the project’s Total Target Cost. 11

    When it is identified, risk is perceived 

as allocated poorly. CBI research has 

found construction firms attribute poor 

allocation of risk as one of the biggest 

factors blocking firms from achieving 

more sustainable margins. 12  

     Weather predictability is set to 

decrease as climate change leads to 

more extreme and unusual weather.  

In comparison to 1990 weather 

averages, the Met Office predicts 

2070 to see winters up to 30% wetter, 

summer rainfall increasing by up to 

20%, and heatwaves more likely, with 

summer days between 4 and 7 degrees 

warmer.13  Whilst 2070 is many years 

away, already changes are underway, 

with all of the UK’s ten warmest years 

on record occurring since 2002.  

Contractual mechanisms exist to help 

alleviate some of contractors’ burden 

of unforeseen weather risk. JCT ( Joint 

Contracts Tribunal), FIDIC (Fédération 

Internationale Des Ingénieurs-Conseils), 

ICC (The Infrastructure Conditions of 

Contact) and NEC (New Engineering 

Contract) are common contract types 

in infrastructure and civil engineering, 

often containing provision for adverse 

weather, although in varying degrees of 

specificity. The NEC suite of contracts 

contain provisions for initiating 

Compensation Events in the event of 

weather that occurs “on average less 

frequently than once in ten years”, with a 

claims resolution process based around 

early warnings, collaborative contractor-

client discussions and “a spirit of mutual 

trust and co-operation”. Through these 

mechanisms, and upon agreement being 

reached with the client, contractors are 

eligible for changes in the price and key 

delivery dates.

The Compensation Event processes, 

however, can be time-consuming, lengthy 

processes, with site teams needing to 

compile evidence bases for how weather 

affected site activities and to what extent, 

and negotiate those with the client. Further 

hampering discussions is the fact that some 

contractors must back their weather related 

claims using contractually-specified weather 

stations large distances away from the actual 

site where the works are being carried out 

– in some cases over 100 miles14 – offering 

weather data that does not match the reality 

onsite. Even when stations are closer, site 

teams who experience adverse weather at 

the beginning of a month may have to wait a 

number of weeks before the end-of- month 

3  https://commonslibrary.parliament.uk/research-briefings/sn01432/
4  ONS, Construction statistics: Great Britain: 2018, August 2019
5  ONS, Workforce jobs data
6  CBI (2020). Fine Margins: Delivering Financial Sustainability in UK Construction
7  https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/2019
8   https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/ 

ukinputoutputanalyticaltablesdetailed, ONS

9  CN100, September 2019, Construction News
10   CBI (2020). “Fine Margins: Delivering Financial Sustainability in UK Construction) using ONS analysis and Construction 

News inputs
11   Interviews with project consortium partners
12   CBI (2020). Fine Margins: Delivering Financial Sustainability in UK Construction
13   https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change
14   Digital Catapult (2020). Industry Insights Report, The Weather Ledger

https://commonslibrary.parliament.uk/research-briefings/sn01432/
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/2019
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change
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weather reports are issued (at approximately 

£250 per request) in order to determine if 

there was indeed a “1-in-10 year” weather 

event. In each case, evidence bases need to 

be formed from site documents, diaries and 

allocation sheets that can be in varying levels 

of detail and quality, presenting challenges 

for the contractor to present their case. In 

the most extreme cases, weather events may 

form part of Compensation Events escalated 

to internal legal teams and external lawyers. 

A recent publication by Arcadis15, reports 

that the average cost of construction 

disputes in the UK is £12.9m and lasts 

almost 12.8 months (this is for all types of 

disputes, not weather-specific ones, but 

highlights the scale of legal disputes in the 

industry.) The same report offers a view 

of the three most important activities in 

helping to avoid disputes:

     Contract-mandated early resolution 

forums such as mediation, disputes 

review boards, etc. 

     Owner/contractor willingness to 

compromise 

     Contractor transparency of cost data 

 in support of claimed damages

Digital processes and automation can 

play a role here, in a sector known for 

lagging in digital uptake. The industry 

in Europe scores lowest of sectors in 

the McKinsey Global Institute’s digital 

index and by the Centre for Digital Built 

Britain’s reports, digitalisation of the sector 

around the world could lead to a potential 

$250bn in savings to the sector each year 

driven by efficiencies and productivity 

improvements.16

 

 

 

 

 

UK Government policy supports such 

a digitalisation drive, with policies such 

as the Construction Sector Deal (part of 

the Industrial Strategy) providing the 

framework and targets for reduction in the 

cost of construction and the time taken 

from inception to completion, and with 

digital techniques playing a key role.

In line with this strategy, the EHAB Weather 

Ledger project explores the potential 

for site-specific IoT devices, distributed 

ledger technology, data insights and smart 

contacts to reduce the costly and time-

consuming negative impacts of weather  

in the construction industry. 

2.2 Proposed solution

The Weather Ledger solution combines 

IoT devices, distributed ledger technology, 

smart contracts, desktop tools and apps 

to streamline the currently manual and 

uncertain process for weather-related 

Compensation Events, as well as provide 

project-specific insights into weather risk. 

In future, it may seek to provide the third 

party weather data used to underpin 

parametric insurance policies. 

As the project has progressed, the solution 

has developed from prototype onwards 

towards Minimum Viable Product to 

Enterprise Level Software, and by the 

final phase of the project has several key 

elements, outlined as follows. 

2.2.1 Site weather station 
(optional) 
 

Third party local weather sensor and 

data transmission kit installed on site at 

appropriate height and location, including: 

     Sensor module: weather station 

sensor with multiple parameters 

including temperature, wind speed, 

rainfall and more. 

     LoRaWan base station with ingress 

protection ratings robust enough 

for industrial operations and able to 

transmit data over a range of up to 10 

miles, either via 3G or ethernet. Able 

to be powered over ethernet or other 

sources such solar power.

   Mini-base stations with LoRaWan radio 

and wifi connectivity, extending range 

by approximately 1 mile. 

   Solar panels of approximately 60W 

for remote charging where mains / 

generator power not available. 

 

 

   Power regulator connecting solar 

panel and the battery, sealed for 

industrial operation. A battery guard 

cuts power if battery levels drop beyond 

a set threshold, in order to protect 

against risk of battery drainage. 

   Additional components as required. 

See the Weather Ledger project’s 

accompanying white paper by Digital 

Catapult for a fuller description of the 

technical architecture. 

 
2.2.2 Desktop tool 

Web-based tool linking accurate forecast 

data and IoT data from the site weather 

station to the project plans, notifying 

parties on key trigger events and enabling 

site teams to see:  

   Potential ‘Compensation Event’ 

weather events

If any weather events have been detected 

that surpass the “1-in-10 year” threshold, 

they are listed with weather type, intensity, 

start and end times.  

15 Arcadis (2019). Global Construction Disputes Report
16 https://www.cdbb.cam.ac.uk/news/press-release-global-bim-summit

https://www.cdbb.cam.ac.uk/news/press-release-global-bim-summit
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   Smart contract code

Codified versions of the NEC contract 

clauses governing weather-related 

Compensation Events, in the form of 

executable smart contract code. This could 

be agreed between contractor and client 

at contact stage and likely included in a 

wrapper agreement with details set out in 

contract annexes that guide under what 

circumstances weather events trigger 

Compensation Events. See Figure 1 (pages 

12-13) and Figure 2 (pages 14-15) illustrating 

the portions of the Compensation Event 

process that are addressable with the 

current version of EHAB, and the intended 

future versions. 

 

 

 

    Enhanced planning tool 

A later addition to the toolset that applies 

weather analysis of 40 years’ worth of 

historic data to tasks in the project plan, 

highlighting probable dates of completion at 

25%, 50% and 95% certainty.  

 

2.2.3 Smartphone app 

Smartphone app for site teams to view and 

enter key weather information as relates to 

their project, including:

    Weather forecast

Readings on key weather types of 

temperature, wind and rainfall for the  

day and week ahead. Where weather  

is forecast to exceed task thresholds  

(e.g. if wind is expected to rise above  

14 metres per second, the threshold for 

some crane lifting operations) then users 

are also notified via email to assist in pre-

emptive mitigations.

   Site diary 

A set of fields for Project Engineers and 

other roles to log activities of the day onsite 

that need recorded for future retrieval, for 

example progress or issues with materials, 

productivity, accidents or incidents, plant 

equipment etc. This is intended to be enable 

the user to capture information throughout 

the day, as a digital, machine-readable 

contrast to normal manual processes of 

spreadsheets, Word documents, emailed 

PDFs and paper books.

     Potential ‘Compensation Event’ 

weather events

An app version of the desktop feature 

described opposite. 



Agent assesses  

weather data / 
reviews weather 

reports

Agent / 
Commercial Team 

issues Early 
Warning to client 

and subcontractors

Weather is 

outside 
threshold?

no claim

yes

no

Client 

agrees CE 
is valid?

Client 

accepts 
quotation

?

no

Quantity Surveyor and 

sub-contractors estimate 
impact.

Agent / Commercial Team 
submits quotation

Agent / Commercial 

Team notifies client 
of Compensation 

Event

Client instructs

quotation 

Quantity Surveyor 

assesses if impact 
resulted

Impact 

detected?

yes

Client asks for 

resubmission or 
assesses impact 

themselves.
Contractor agrees or 

escalates to Legal

no claim

Contractor withdraws 

claim / escalates 
to legal team

Client agrees to the 

claim

nono

yes yes

1-3 weeks or 

as per agreement
(NEC4 clause 61.4)

3 weeks

(NEC4 clause 62.3)

2-4 weeks

(NEC4 clauses 62.3, 62.6)

Can become a recurring 
loop of reviews and 
resubmissions 

8 weeks 

(NEC4 clause 61.3)

Addressable by the current stage of EHAB's development Intended addressable by a future stage of EHAB’s development

Weather Compensation Event:  NEC contract process flow (high level) 

Process step 

timelines per 

NEC contract
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Figure 1: high level NEC contract process flow and timelines for weather-related Compensation Events. 

Source: NEC contract terms, site teams and Agents.



Intended addressable by a future stage of EHAB’s development Addressable by the current stage of EHAB’s development 

Agent assesses  
weather data / 

reviews weather 
reports

Agent / Commercial 
Team issues Early 
Warning to client 

and subcontractors

Weather is 

outside 
threshold?

no claim

yes

no

Client 
agrees CE 

is valid?

Client 

accepts 
quotation

?

no

Quantity Surveyor and 

sub-contractors estimate 
impact.

Agent / Commercial Team 
submits indicative 

substantiation

Agent / Commercial 
Team notifies client 

of Compensation 
Event

Quantity Surveyor 
assesses if impact 

resulted

Impact 
detected?

yes

Quantity Surveyor 

reassesses impact, or 
Contractor escalates to 

legal team, or Contractor 
drops the claim

no claim

Contractor withdraws 

claim / escalates to 
legal team

Client agrees to the 
claim

nono

yes

yes

Within 48 hours of adverse weather event

Within 7 days of adverse weather event

Quantity Surveyor and 

sub-contractors estimate 
impact.

Agent / Commercial Team 
submits “full particulars of 

the claim”

“Within such period as 

the Employer’s 
representative may 

direct” 

(often 2 to 3 weeks)

Weather Compensation Event:  ICC contract process flow (high level) 

Process step 

timelines per 

ICC contract
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Figure 2: high level ICC contract process flow and timelines for weather-related Compensation Events. 

Source: contract terms, site teams and Agents.  
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2.3 Intended outcomes 

2.3.1  Theory of Change  

For the purposes of identifying potential 

impacts of the EHAB solution, a Theory 

of Change approach was used. This seeks 

to identify the expected short and longer 

term benefits (and disbenefits) by mapping 

the relationship between the project 

rationale, the activities undertaken, the 

intended outputs and expected economic, 

environmental and social outcomes. 

 

 

 

 

By demonstrating these links, impact  

maps can demonstrate how changes are 

expected to occur and help to identify 

methods and data required to measure 

them. Not all impacts are measurable – 

depending on their nature, some can be 

quantified in financial terms, some can  

be quantified in non-financial terms,  

some can be described qualitatively.  

Data availability plays a crucial role and 

impacts need prioritized in terms of 

expected scale of impact and measurability.

For the proposed solution an impact  

map was drafted, with partners  

prioritising key impacts to assess.  

Results can be seen in Figure 5  

(see pages 18 & 19,). 

Figure 4: user view of the desktop Enhanced Planning tool.  

Figure 3: user views within the smartphone app. 
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Who does 
the work?

User researchers

Technical specialists 
(IoT, blockchain)
Product developers
Construction team
Legal team

Standards team
Commercial team

How and what?

Deploy IoT devices
Develop blockchain stack 
Develop user interface 
Develop smart clauses

Map standards best 
practice, identify gaps, build 
consensus, publish, iterate 

What end services 
do we provide? 

A trusted single source of 

truth on weather data
Semi-automated, multi-
party, smart contract 
clauses
Published industry standard

Who do 
we reach?

Construction clients
Construction contractors

Insurance firms
Standards bodies
Other innovators

What KPIs 
would you set?

Hours saved 
Disputes avoided
Escalations avoided 

Legal costs avoided
Trust and collaboration
Standard adoption
Social media reception

So what? What difference does it make?What problem is 
being solved?

High cost of weather 

dispute litigation
High cost of effort in making 
and validating claims
No trusted ‘single source of 
truth’ on weather patterns 

Long dispute resolution 
times
Breakdown of trust 
between parties
Lack of standardised 

approach to IoT, blockchain 
and smart contracts in 
construction 

Why not 

another product?
IoT deployment on 
construction sites is rare 
Blockchain on construction 
sites is non-existent

No existing standards in this 
field 

Rationale for solution
The gap in the market 

being solved 

Inputs
Resources 
and activities

Outputs
Products / services 

and users

Outcomes
Economic, social and 
environmental impacts

Key 

CE = Compensation Event

Short- and medium-term Long-term

Increased certainty on costs due to 
better risk insight and allocation in 
bids
Reduced effort negotiating weather 

clauses in contracts
Improved site management due to 
forecasts and alerts
Reduced effort assessing weather 
data to identify CE’s

Reduced effort validating CE claims 
with the other party 
Fewer disputes over trustworthiness 
of data in claims
Fewer escalations to internal legal 

teams, external lawyers and courts
Reduced effort for external legal 
teams assembling evidence and 
arguments
Reduced revenue / cashflow impact 

on supply chains pending claim 
resolution
Enhanced scope of insurance 
coverage
Reduced claims and admin burden of 

insurance
Scalable Proof of Concept of 
digitisation in construction
Accelerated use of IoT, blockchain 
and smart contracts in construction

Innovation leveraging the ‘single 
source of truth’ in other industries

Efficiency gains 
for construction industry
Revenue loss / productivity gains 
for external legal teams 

Revenue loss / productivity gains 
for UK courts
Improved trust and collaboration 
in construction
Increased trust in digital 

construction solutions
Increased investment in 
digitisation in construction
Increased innovation in the UK 
outside the construction industry 

(e.g. agriculture, energy etc) 

Shorter local disruptions due to 
shorter disputes (congestion, noise, 
cranes, etc) 

Improved social impact on quality 
of life for local communities 

Shorter local disruptions due to 
shorter disputes (congestion, noise, 
cranes, etc)

Improved environmental impact 
on carbon, air quality and noise 
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Weather Ledger Impact Map 

Figure 5: impact map for the Weather Ledger solution. 
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2.3.2  Expected outcomes  

As can be seen in the impact map in Figure 

5 on page 18 & 19, a number of key expected 

benefits were identified, which can be 

grouped by the following categories:

Risk management 

     Increased certainty on costs due to 

better risk insight and allocation in 

contracts.

     Enhanced scope of insurance coverage

     Reduced claims and admin burden of 

insurance.

     Improved site management due to 

forecasts and alerts.

     Reduced revenue / cashflow impact on 

supply chains pending claim resolution.

Time and effort

     Reduced effort negotiating weather 

clauses in contracts.

     Reduced effort assessing weather data 

to identify Compensation Events.

     Reduced effort validating 

Compensation Event claims with the 

other party. 

     Fewer escalations to internal legal 

teams, external lawyers and courts

      Reduced effort for external legal teams 

assembling evidence and arguments. 

 

 

 

 

 

 

 

 

 

 

Trust and relationships 

     Fewer disputes over trustworthiness of 

data in claims. 

 

 

Environmental and social 

     Shorter local disruptions due to shorter 

disputes (congestion, noise etc). 

Scalability

     Scalable Proof of Concept of digitisation 

in construction.

     Accelerated use of IoT, blockchain and 

smart contracts in construction.

     Innovation leveraging the ‘single source 

of truth’ in other industries.

 

 
2.3.3  Stakeholders
 

The proposed solution could give rise to a 

number of benefits and disbenefits unique 

and shared across clients, contractors, 

sub-contractors, legal firms and the wider 

industry. See Table 1 (opposite) for details 

per stakeholder group. 

Innovations can sometimes involve 

vulnerable groups being disadvantaged, 

for example if a local government were 

to transition some of their services online 

in a way that excluded those without 

digital literacy or access to the internet. As 

Weather Ledger involves B2B interactions 

between organisations, and the only 

impact on local communities was seen to 

be reduced risk of prolonged construction 

site delays, no vulnerable groups were 

identified as being disadvantaged.

 Positive outcomes 

(intended and unintended)

Negative outcomes  

(intended and unintended)

Clients •    Reduced effort negotiating weather 

clauses in contracts 

•    Reduced effort validating Compensation 

Event claims with the other party 

•    Fewer escalations to internal legal 

teams, external lawyers and courts

•    Reduced effort for external legal teams 

assembling evidence and arguments

•    Increased certainty on costs due to 

better risk insight and allocation in 

contracts

•    Fewer disputes over trustworthiness of 

data / perceived fraudulent claims

•    Potential unintended consequence of higher 

priced contracts, if the improved contractor 

insight into risk leads to extended schedules 

or higher prices. However, can be argued this 

simply shifts the cost from unforeseen risk to 

upfront pricing clarity

Contractors •    Reduced effort negotiating weather 

clauses in contracts 

•    Improved identification of site level 

Compensation Events 

•    Reduced effort assessing weather data 

to identify Compensation Events

•    Reduced effort validating Compensation 

Event claims with the other party 

•    Fewer escalations to internal legal 

teams, external lawyers and courts

•    Improved site management due to 

forecasts and alerts

•    Increased certainty on costs due to 

better risk insight and allocation in 

contracts

•    Enhanced scope of insurance coverage

•    Reduced claims and admin burden of 

insurance

•    Fewer disputes over trustworthiness of 

data / perceived fraudulent claims

•    Potential unintended consequence of 

contracts with higher prices or longer 

schedules due to improved insight into 

risk, which then places the tender at 

competitive disadvantage with cost-

prioritising clients. However, can be argued 

this demonstrates better risk awareness 

to clients and tenders could be viewed as 

more favourable on those terms, for risk-

prioritising clients

Sub-
contractors

•    Reduced revenue / cashflow impact 

on supply chains pending claim 

resolution

•    Potential unintended consequence that 

automated identification of weather 

threshold breaches may increase the number 

of Compensation Event claims

Legal firms •    Reduced effort negotiating weather 

clauses in contracts 

•    Reduced effort for external legal 

teams assembling evidence and 

arguments

•    Potential loss of revenue from reduction  

in escalated disputes

Wider industry •    Scalable Proof of Concept of 

digitisation in construction

•    Accelerated use of IoT, blockchain and 

smart contracts in construction

•    Innovation leveraging the ‘single 

source of truth’ in other industries

Residents •    Shorter local disruptions due to 

shorter disputes

Table 1: expected outcomes across stakeholders. 
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3.1 Approach

Based on the Impact Map, partner 

prioritisation inputs, and solution readiness 

and the expected scale of impact and 

measurability, key impacts were selected 

for measurement and appraisal, with 

methodologies outlined as follows.

1.Smart contract execution of 

Compensation Events 

  Purpose 

To establish a baseline of how much effort 

is spent by clients, contractors and sub-

contractors in Compensation Event claims, 

thus indicating potential addressable costs 

(or liberated effort) were the EHAB Weather 

Ledger smart contracts to be applied.

 Method

Time and effort studies across any weather-

related Compensation Event triggered during 

the project. 

 Benefits assessed (per Impact Map)

• Reduced effort assessing weather data to 

identify Compensation Events

• Reduced effort validating Compensation 

Event claims with the other party. 

 

• Fewer escalations to internal legal teams, 

external lawyers and courts.

• Reduced effort for external legal teams 

assembling evidence and argument.

  Key data

See Table 2 (opposite).

 Dates

From September 2020 to February 2021.

  Limitations 

Contractor firms, clients and legal firms 

do not have aggregate views on number of 

Compensation Events per year, or splits by 

weather, presenting a challenge in scaling up 

findings to firm or industry level. A review of 

academic and industry literature likewise does 

not return these.

Contractual obligations between client and 

contractor state the process Compensation Event 

claims must follow and, as it is not currently 

included in the site contracts, EHAB data would 

not be admittable in contractual discussions. Thus 

the study sites will not be able to deploy EHAB’s 

smart contracts as an intervention during the 

project. Instead, baseline data will be collected 

on Compensation Events as they arise during 

the project using the current process, giving an 

indication of addressable costs. 

2. App site study  

  Purpose

To assess potential for the EHAB app to assist 

site teams with identifying “1-in-10 year” 

weather, forecasting weather and taking 

pre-emptive mitigations. In addition, on one 

site app-based site-diaries were tested for 

accuracy, ease of information retrieval and 

contribution towards assembling an evidence 

base on weather impacts. 

  Method

The study was designed by Digital Catapult 

and Connected Places Catapult, employing 

experience sampling and contextual 

interview techniques. The study operated 

across three participating sites: Dawlish, 

Stubbington Bypass, St Mary’s (details 

below) with approximately 15 participants.  

Daily data gathering questionnaires were 

sent to two groups of site team participants, 

using online tool Tripetto: 

• a baseline group, using current 

processes for day-to-day weather 

forecasting and logging.

• an ‘enhanced practice’ group, using 

the EHAB app for day-to-day weather 

forecasting and logging, providing 

a view of additional benefits 

attributable to the Weather Ledger.

Data required Baseline source Intervention source

Contractor hours of 

effort (by process step)

Contractor hourly rate 

per role type

Contractor key roles log daily effort in 

a time tracking diary:

•  Agent

•  Quantity Surveyor

•  Planner

•  Legal Team 

•  Other as identified by site team 

EHAB tests on time to return legal result 

in the DLT

Client hours of effort 

Client hourly rate per 

role type

Contractor* key roles log daily effort 

in a time tracking diary for:

•  Project Manager 

•  Quantity Surveyor

•  Other as identified by site team 

*N.B. contractor site teams raised 

commercial sensitivities concerns 

during the claims process that meant 

clients were not able to be engaged 

in effort tracking, thus the view is 

dependent on contractors capturing 

meeting / phone call time as a view of 

client effort

EHAB tests on time to return legal result 

in the DLT

Sub-contractor hours 

of effort

Sub-contractor hourly 

rate per role type

Contractor Quantity Surveyor logs 

daily effort in a time tracking diary, 

including meetings and phone calls

EHAB tests on time to return legal result in 

the DLT

Key dates Contractor Quantity Surveyor logs in a 

time tracking diary

EHAB tests on time to return legal result 

in the DLT

Additional information 

on number of emails

Contractor Quantity Surveyor

logs in a time tracking diary

NA

Table 2: data requirements of time and effort studies for Compensation Events. 
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Based upon the quality of feedback provided and 

the nature of events recorded, five participants 

were selected for additional contextual interviews 

on their tool usage, behaviours, decisions and 

responses. This helped to provide rationale  

for the data provided via the daily questionnaire 

and to uncover new observations and  

qualitative findings. 

  Benefits assessed (per Impact Map)

• Improved identification of site level 

Compensation Events.

• Improved site management due to  

forecasts and alerts. 

 

 

 

  Key data

See Table 3 (below).  

  Dates

6th January to 28th February. 

  Limitations

Potential for participant fatigue from daily 

questionnaire entries. Mitigations: frequent 

engagement, Amazon voucher incentives, 

user-specific prompts sent via email / text / 

phone to encourage users to participate if they 

had missed sending their feedback regularly.

  

 

 Data required Baseline source Intervention source

Identification of “1-in-10 year” 

weather events

Control group daily survey App user group daily survey, EHAB 

data

“1-in-10 year” weather event 

outcome

Control group daily survey App user group daily survey, EHAB 

data

Adverse weather types 

experienced onsite / forecast

Control group daily survey App user group daily survey, EHAB 

data

Time checking and recording 

weather 

Control group daily survey App user group daily survey

Mitigation actions taken Control group daily survey App user group daily survey

Avoided costs Control group daily survey App user group daily survey

Daily site diary entries Project Engineers, Site 

Supervisor

Project Engineers, Site Supervisors

Site diary review on: 

•   Time to complete

•   Frequency of completion

•   Level of detail

•   Breadth of information

•   Ease of use

•   Time to access completed 

site diaries 

•   Time to retrieve specific 

information 

•   Overall benefits

•   Overall negatives

Project Engineers, Site 

Supervisors, Quantity Surveyor, 

Sector Lead Supervisor

Project Engineers, Site Supervisors, 

Quantity Surveyor, Sector Lead 

Supervisor

Table 3: data requirements of the app site study.. 

3.2  Study site 
information

The solution was trialled and developed 

using feedback from users on a number of 

different civil engineering sites with project 

partners BAM Nuttall and Ferrovial. In 

addition, data was gathered for the impact 

assessment report from four key sites, as 

follows:

Dawlish 

A £27m approximately year-long BAM 

Nuttall project for client Network Rail, 

reconstructing the Dawlish sea wall. The 

rail track runs alongside the sea wall as an 

important artery for passengers and freight, 

yet is frequently subject to disruption from 

storms and wave overtopping the barriers, 

made more frequent by rising sea levels 

and extreme weather. In 2014 the sea wall 

collapsed, leading to line closures of almost 

three months and significant impact to the 

South West economy. 

Key activities include enabling works, 

installation of large pre-cast elements, 

removing rock from marine parade beach, 

mass concrete pouring, promenade 

structural slab works and piling. An 

important part of the works is the use 

of a ‘Wavewalker’: an eight-legged self-

contained jack-up barge that can operate 

in tidal conditions that would otherwise be 

required downtime. Up to 100 members of 

staff may be working on the scheme at its 

peak (mostly self-delivered, no main sub-

contractors).  

 

 



In contrast to the “1-in-10 year” event 

threshold typical in NEC contracts and in 

place on the other studies sites, Dawlish’s 

ICC contract contains a clause specifying 

that Compensation Events are triggered 

by more than 24 hours downtime of 

operations. Given the coastal nature and 

project activities, the main weather types  

of relevance to such events are: 

  windspeed.

   wave heights (received via buoy-based 

Met Desk sensors).

  overtopping risk/likelihood. 

Houghton Brook 

A £5m+ approximately year-long BAM 

Nuttall project for client Environment 

Agency, diverting the Houghton Brook and 

reducing risk of flooding to approximately 

600 residential and commercial properties 

in Luton. The area has a history of flooding, 

most severely around Toddington Road 

where Houghton Brook joins the River Lea. 

Key activities include construction of 

a new 700m long clay embankment 

using a clay source from Oxfordshire, 

construction of a new reinforced concrete 

flow control structure, installation of 

Grasscrete protection to the 130m long 

spillway, installation of access platforms, 

permanent re-alignment of Houghton 

Brook, construction of a permanent public 

cycle path and landscaping comprising 

of grass seeding, tree and shrub planting. 

Approximately 20 sub-contractors are 

involved.

Per the NEC contact, weather types eligible 

for Compensation Events over a given 

month include: 

  Cumulative rainfall.

   Number of days with rainfall more than 

5mm.

   Number of days with minimum air 

temperature less than 0 degrees Celsius.

   Number of days with snow lying at 9am.

 

 

 

HS2 Enabling Works Central –  

St Mary’s site

St Mary’s is an approximately year-long 

piece of work by Fusion JV (a joint venture 

between BAM Nuttall, Ferrovial and Morgan 

Sindall) for client HS2, as part of the multi-

year HS2 Enabling Works Central project. 

The wider project conducts enabling works 

on the 100km long Central Section of the 

high speed railway which will join London 

and Birmingham. There are two core parts 

of the St Mary’s site, archaeology and civil 

engineering. 

Key project activities include ecological 

relocation of species such as bats and 

newts, archaeology works in the grounds 

prior to construction, concrete pouring for 

foundations, crane work, excavation works 

and construction of a new bellmouth, haul 

road and temporary works tent.

St Mary’s operates using an NEC contract. 

In addition to their role in Compensation 

Events, rain and snow are important for 

their relationship to soil moisture conditions 

– these conditions are fundamental to the 

conditions of the ground and thus when 

archaeologists are permitted to operate. 

The weather types of most relevance for 

Compensation Events include: 

   Temperatures (particularly relevant for 

bat mitigation and newt trapping). 

  Cumulative rainfall.

   Number of days with rainfall more than 

5mm.

  Number of days with snow lying.

Stubbington Bypass

A £34.5m approximately two-year long 

BAM Nuttall project for client Hampshire 

County Council, preparing a 3.5km bypass 

connection from the B3334 Titchfield Road 

to B3334 Gosport Road. Through a variety 

of traffic management measures and off-

road cycle routes, this aims to divert traffic 

around Stubbington’s north and east sides, 

improving journey times and reliability on 

the Gosport Peninsula.
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Key project activities include drain 

installation, preparation of diversion 

trenches, temporary surfaces, footpath 

preparation, brickwork, gas diversions, 

excavations, kerb installation and water 

connections. Given local soil conditions 

of clay, and its tendency to become 

waterlogged, rain is an important weather 

condition on this site.

 

 

Per the contact, weather types eligible for 

Compensation Events over a given month 

include: 

  Cumulative rainfall

   Number of days with rainfall more than 

5mm

   Number of days with minimum air 

temperatures less than 0 degrees 

Celsius 

  Number of days with snow lying at 12pm



Findings 

4.1 Summary 

This chapter presents findings of the 

time and effort studies, app site study 

and additional data gathering. Results are 

structured per the outcomes identified in 

the project Impact Map, with discussion on 

scaling up findings to industry level and the 

associated challenges. 

Key findings are summarised here, with 

more details in the following sections:

  Compensation Event process 

effort: time and effort studies on the five 

Compensation Events triggered during the 

project revealed large variance in effort 

required, ranging from £240 (ongoing as 

at end of February), to £4,800 (ongoing 

as at end of February). 95% of the cost is 

by contractors, however clients were not 

involved in the time study due site team 

views of commercial sensitivity, and it is 

possible clients expend more effort than 

contractor teams were able to track. 90% 

of the effort costs are attributable to the 

second stage of the claims process (“Effort 

costs for process steps until claim finalised”, 

intended addressable by future versions  

of EHAB).

  Risk: claim value across the 

Compensation Events totals £696,765, 

meaning that during the negotiation 

periods close to £700k across the four 

study sites is at risk, with uncertainty on 

how much will be borne by client and how 

much by contractor, or when payment will 

be agreed.

  Timescales: only one Compensation 

Event (triggered in October) has reached 

completion, the other four remain  

ongoing concerns with the largest 

continuing for more than 21 weeks as at  

end of February 2021.

  Onsite / offsite station variance: a 

comparison of onsite and offsite weather 

stations revealed the importance of onsite 

stations: in one case the onsite Weather 

Ledger identifying eight days of rainfall 

over 5mm as opposed to four by the offsite 

Met Office station, and an additional 21mm 

of rainfall over the month (approximately 

16% of the “1-in-10 year” threshold).

  “1-in-10 year” challenges: in one 

Compensation Event triggered during 

the project, over 50% of the monthly 

threshold for cumulative rainfall occurred 

in the first three days, with the majority of 

4
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£500,000 impact suffered within the first 

nine days. The weather threshold was only 

breached on the 27th of the month. A strict 

interpretation by the client could mean 

only the last days of the month are seen as 

eligible for compensation, highlighting the 

challenges of the “1-in-10 year” approach 

and potential importance of alternative 

arrangements such as parametric insurance. 

  Site study benefits: site study 

participants report on the benefits of 

having all information in one place via 

the app, task-based alerts and improved 

awareness of weather forecasts. One site 

saved an estimated 30-40 minutes per day 

in assessing and logging weather data. 

  Potential barriers: some site study 

participants struggled with app-based tools, 

highlighting a potential barrier to overcome 

with deploying IoT and DLT technology in 

the construction industry. 

Key terminology referenced in this  

chapter includes: 

   Agent – the contractor’s site Project 

Manager. 

  Quantity Surveyor (contractor) –  

assists with the valuation of claims, 

assessing the impact of weather on  

activities and schedule. 

 

 

4.2  Smart contract 
execution of 
Compensation Events

4.2.1  Reduced effort assessing 
weather data and validating 
claims 

During the project, five weather-related 

Compensation Events were triggered across 

three of the four study sites. 

1.   Houghton Brook, October – “1-in-10 year” 

cumulative rainfall threshold exceeded.

2.   Stubbington Bypass, October – “1-in-

10 year” cumulative rainfall threshold 

exceeded. 

3.   Dawlish, December – high winds 

suspended operations for 29 hours 

4.   Dawlish, January – sea state prevented 

mooring dive vessel from delivering. 

5.    Dawlish, February – sea state and wind 

prevented departure of Wavewalker 

jack-up. 

Each varied in terms of the activities 

affected, costs incurred, amount claimed 

and effort involved in processing the claim, 

and most are still ongoing. None involved 

Legal Team support. Detailed context and 

findings on the five Compensation Events 

can be found in Appendix 6.1. A summary 

can be seen in Table 4 (see page 30), with 

effort costs split across client and contractor 

by two stages:

1.   “Effort costs for process steps until ‘client 

agrees CE is valid’ “: the current stage of 

EHAB’s development. 

2.   “Effort costs for process steps until claim 

finalised”: an intended future stage of 

EHAB’s development whereby an impact 

calculation methodology can be agreed 

at contractual stage and payments 

automated through the Weather Ledger.
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Effort costs 

As per Table 4 (above), effort costs in the 

first stage of the process (“Effort costs for 

process steps until ‘client agrees CE is 

valid’ ”, addressable by current version of 

EHAB) are minor, given activities here are 

mainly Agents checking weather reports 

for flagged breaches (no major assessment 

required) and Quantity Surveyors or Agents 

sending a formal Early Warning Notification 

to clients, often in the form of an email 

with summary text describing weather 

events and activities impacted. On average 

across the studied Compensation Events, 

this effort is in the order of £200 or less for 

client and contractor.

Effort costs in the second stage of the 

process (“Effort costs for process steps 

until claim finalised”, intended addressable 

by future versions of EHAB) account for 

approximately 90% of the effort costs 

and therefore gains to be made through 

automation. Here the largest pain point 

for contractor effort is the process point 

of assessing impact, where Commercial 

Teams piece together site diaries, allocation 

sheets and task schedules to demonstrate 

how the weather affected which tasks and 

to what extent. This can be hampered 

by poor quality site diaries with missing 

/ high level information that requires 

further investigation by the Commercial 

Team. Effort costs in this stage range from 

a few hundred pounds for the simplest to 

£4,350 (and counting) for one of the most 

sizeable. On average across the studied 

Compensation Events, contractors could 

free up £1,886 worth of effort to more 

productive tasks and clients £118 through 

automation. 

Time and cashflow 

Only one Compensation Event (triggered 

in October) has reached completion, and 

that was after 18 weeks of elapsed time. 

The other four remain ongoing concerns 

with the largest continuing for more than 

21 weeks as at end of February 2021. Claim 

value across the Compensation Events 

totals £696,765, meaning that during 

the negotiation periods close to £700k 

across the four study sites is at risk, with 

uncertainty on how much will be borne 

by client and how much by contractor, or 

when payment will be agreed.

Addressable cost and time savings 

Contractor-client contractual arrangements 

specify the process for resolving 

Compensation Event claims, thus EHAB 

Weather Ledger was not actually deployed 

live onsite. However, tests of the solution 

showed that the legal result of the “1-in-

10” year weather threshold breach can 

be registered in 1-2 seconds and notified 

to user dashboards in a maximum of 40 

minutes, showing the potential of future 

iterations to free up the effort costs 

mentioned. Across the whole process this 

would liberate an average of £2,150 in effort 

and eliminate 16 weeks of calendar duration, 

with its associated delays to cashflow. These 

savings would be dependent on the second 

stage functionality in future iterations of 

the solution where contractor and client 

agree a smart-contract-based impact 

assessment methodology at contract stage 

and payments are automated upon weather 

thresholds being breached. 

Based on current findings, 95% of the 

effort savings identified would accrue to 

the contractor, given the effort involved in 

assessing impact by the contractor Quantity 

Surveyor. However, it is important to note 

that we could expect this balance to  

shift and cost savings to be higher for two 

key reasons: 

   Four of the five Compensation Events are 

still ongoing as at end of February 2021, 

therefore could incur significantly more 

effort if complications arise, negotiations 

extend or Legal teams become involved. 

   Given commercial sensitivities of engaging 

clients in the study whilst the claims 

process was ongoing, the effort figures for 

clients were reliant on the contractor’s 

view of client time in meetings. As such 

there may be additional client effort spent 

that the contractor is not aware of and is 

not captured in their data. On occasion 

clients may assess the impact themselves 

(in addition to the contractor), and 

tracking this effort would require  

client and contractor willingness to  

engage clients during a Compensation 

Event process. 

 

Fewer rejected claims 

Data gathering calls with contractors 

revealed that weather-related 

Compensation Events are very rarely 

rejected by the client over weather data 

– once the weather is shown to exceed 

thresholds, the Compensation Event is 

validated and discussion becomes about 

what activities were impacted, what 

mitigations applied and to what extent. 

Given the outcome of negotiations depends 

on what impacts occurred, this may be a 

potential area that EHAB’s future intended 

features (of contractors and clients agreeing 

impact assessment methodologies at 

contract stage and the tool automating 

payouts) could assist, resolving uncertainty 

by enabling smart contracts to adhere 

to pre-agreed terms and pay-outs. Data 

submitted from previous multi-million 

pound civil engineering projects showed 

that of 15 Compensation Events submitted, 

12 resulted in payment – a conversion 

rate of 80%. Of those 15 Compensation 

Events, one set of claims was assessed at 

£277,000 yet ultimately agreed at £230,000 – 

approximately 80% of the value claimed for 

was received. Pre-agreed assessment terms 

and pay-outs could reduce this uncertainty 

and improve risk allocation. 

Claim efficiency and clarity 

Beyond the cost savings identified, a swifter 

resolution of key process points would  

also bring additional benefits in terms  

of efficiency and clarity when compiling  

the quotation. 

As referenced, the largest pain point for 

contractor effort is the process point of 

assessing impact, where Commercial Teams 

piece together site diaries, allocation sheets 

and task schedules to demonstrate how the 

weather affected which tasks and to what 

extent. Per the NEC contract, there can be 12-

14 weeks between the weather risk identified 

and quotation required to be submitted in 

the event of a claim (see Table 5 on page 32). 

Table 4: effort costs for the weather-related Compensation Events triggered during the project. Dawlish January and 

February Compensation Events were very early in their claims process at time of data collection, and therefore their effort 

costs are excluded from effort averages in order to avoid skewing results. 
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During this time the Quantity Surveyor 

will need to build the case for impact, 

potentially meeting and discussing with 

sub-contractors on what happened, when 

and why. Being able to begin the process 

earlier whilst memories are fresh (due to 

instant smart-contract notifications that 

the Compensation Event is valid), could 

help the efficiency and accuracy of these 

investigations. 

A potential unintended negative 

consequence was considered that 

automation of key process steps could 

remove valuable time for Quantity Surveyors 

to assess impact and prepare their case – 

however, Quantity Surveyors at the study 

sites responded that this would not be 

the case as they wait to begin preparing 

quotations until the Compensation Event is 

acknowledged as valid with the client.

Financial gains at industry level

Given the variance in civil engineering 

projects, activities, contract types and 

location land types, there are challenges 

in arriving at realistic industry averages 

and totals. Construction firms, legal 

firms and clients consulted do not hold a 

centralised view / database of the number 

of Compensation Events, or those related 

to weather, and were not able to run any 

reports  to retrieve data on the annual 

size of the problem. Further, a review of 

academic and industry literature did not 

return any inputs or findings on number  

of Compensation Events per year (some 

data does exist on average legal costs  

and duration of all disputes, but not in a 

way that enables weather-specific data  

to be identified). Finally, date inputs that  

do exist (for example on claim values  

or weather-related downtime) are seen  

as commercially sensitive, by both  

contractors and clients. 

All of the above present challenges in 

scaling up project results to firm or  

industry level. Nevertheless, some 

calculations are presented as very  

high level indications of potential scale, 

with caveats as given – see Section  

4.5 ‘Scale up’ (page 53). 

 

 

4.2.2 Fewer disputes over 
trustworthiness of  
data in claims

As noted, data submitted from previous 

multi-million pound civil engineering 

projects showed that of 15 Compensation 

Events submitted, 12 resulted in payment 

– a conversion rate of 80%. Of those 15 

Compensation Events, one set of claims was 

assessed at £277,000 yet ultimately agreed at 

£230,000 – approximately 80% of the value 

claimed for was received. 

Whilst the weather thresholds themselves 

are reported to not be a source of 

contention, disputes can arise between 

contractors and clients over how to assess 

the impacts arising from that weather 

data. This is compounded by the fact that 

contractually mandated weather stations 

can be over 100 miles away, displaying vastly 

different weather readings to the reality 

onsite.17 The distances for the Dawlish, 

Houghton Brook, Stubbington Bypass and  

St Mary’s sites were approximately 0 miles,  

10 miles, 1 mile and 20 miles respectively.  

Even small distances can make a difference: 

Figure 6 (above) shows the disparity 

between readings taken onsite and at the 

contractually mandated station for the 

Stubbington Bypass site in January 2021.  

The contract stipulates that a Met 

Office station (Catisfield) is used for any 

Compensation Events – however the client 

also requested the project to have a weather 

station onsite as a checking mechanism for 

any claims. The site uses a c. £100 ‘hobbyist 

style’ weather station for this purpose. 

Of note from Figure 6 are three points: 

1.   The two onsite stations (EHAB and 

hobbyist) correlate closely with each 

other until the last week where the 

hobbyist station fails and takes no  

more readings, suggesting the 

importance of trusted and validated  

IoT and DLT technology. 

 

2.   In the mid-January period the two 

onsite stations (EHAB and hobbyist) 

can be seen to capture different rainfall 

measurements to the offsite Met Office 

station suggesting that station may not 

capture the day-to-day reality of weather 

onsite – see for example 12th January 

which becomes a “day with over 5mm 

of rain” as specified in standard NEC 

NEC clause Process point Timescales given (weeks)

61.3 Contractor notifies the client of 

an event which has happened 

or which is expected to happen 

as a Compensation Event 

8

61.4 Client replies to the 

contractor’s notification 

1-3

62.3 Contractor submits quotation 3

Total 12-14

Table 5: Compensation Event timescales per NEC standard contract for key process points..

  17 Digital Catapult (2020). Industry Insights Report, The Weather Ledger.
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Figure 6: Stubbington Bypass daily rainfall measurements in January 2021 (mm).

Offsite station (Met Office) Onsite station (hobbyist) Onsite station (EHAB)

Stubbington Bypass daily rainfall measurements in January (mm)



contracts, and 30th January where there is 

a 14mm difference between offsite  

and onsite readings. Such readings  

could make a  difference in attributing 

impact to adverse weather.  

3.   Divergence in measurement of site 

conditions become further apparent 

towards the end of the month – over 

January the offsite station records four 

days of rainfall over 5mm, whereas the 

onsite EHAB station captures eight days. 

Unfortunately the failure of the hobbyist 

style station means data for the two onsite 

stations can not be correlated in this final 

week. The cumulative difference however 

can be seen in Figure 7 (above) where the 

onsite EHAB station records more than 

21mm additional rainfall than the offsite 

station (approximately 16% of that month’s  

“1-in-10 year” threshold). 

 

4.2.3 Fewer escalations to 
internal and external legal teams 
and courts

A recent publication by Arcadis , reports that 

the average cost of construction disputes in 

the UK is £12.9m and lasts 12.8 months (for all 

types of disputes, not weather-specific). Data 

gathering calls with legal firms revealed the 

following process steps and ballpark costs 

involved in Compensation Event dispute 

escalations:

1.   Party resolution: contractor and client 

resolve between themselves. Most 

disputes resolve at this level. 

2.   Adjudication: if not resolved between 

themselves, parties can go for fast track 

adjudication designed specifically for 

the construction sector. This tends to be 

non-binding – an independent expert 

gives their view. Legal firm contacts 

estimated that 50% of escalated disputes 

get resolved at this stage.  
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Figure 7: Stubbington Bypass cumulative rainfall measurements in January 2021 (mm).

Approximate costs include: 

a. £5-10k adjudication award fees 

b. £20-50k legal fees 

3.   Private arbitration or court litigation 

process: if not resolved at adjudication, 

parties may seek to resolve through 

arbitration or court litigation. These are 

costly, lengthy processes, potentially 12-

18 months in duration and with a claim 

value generally at least £500k, up to 

hundreds of millions of pounds.  

 

Approximate costs include:

a.£5-10k fees to the Technology and 

Construction Court (TCC) court

b.£250k+ in legal fees (at the maximum 

these can involve millions of pounds  

in legal fees). 

 

However, escalations to internal or external 

legal teams, arbitration and adjudication for 

weather-related events appear rare – none of 

the project study site Compensation Events 

involved escalations or legal team support, 

and data gathering calls with consortium 

partner legal teams revealed that it is very 

rare to have a pure weather dispute – where 

it does arise in disputes, weather is more 

likely to be just one component of larger 

claims about other issues. 

As such, automated Compensation Event 

triggers for weather events would thus not 

likely directly save litigation costs, but could 

assist with reducing overall data gathering 

effort and admin in disputed Compensation 

Events where weather is a contributory 

factor. A challenge in identifying the 

potential scale of this was encountered, as 

data on numbers of Compensation Events, 

proportion attributed to weather and stages 

at which they are resolved is not tracked by 

contractors, clients or legal firms at a level 

that allows reporting or aggregate insights. 

 

 

 

 

4.2.4  Reduced effort for 
external legal teams assembling 
evidence and arguments

As mentioned, escalations of disputes to 

internal or external legal teams, whether 

for arbitration or adjudication for directly 

weather-related Compensation Events 

appears rare. A challenge in identifying the 

potential scale of this was encountered, as 

data on numbers of Compensation Events 

and proportion attributed to weather is 

not tracked by firms at a level that allows 

reporting or aggregate insights.  

4.2.5  Reduced effort negotiating 
weather clauses in contracts

Data gathering calls with legal teams 

revealed that there is not a significant 

amount of time spent negotiating weather 

clauses in contracts – typically there are 

checks that risk relating to adverse weather 

are accounted for (depending on the 

contract type) and standardised clauses 

are used, with basic data such as weather 

station location entered.

If contractors and clients embrace smart-

contract-enabled Compensation Event 

triggers and pay-outs, this may require 

more time spent upfront at tender stage 

defining the risk appetite of the parties, 

weather parameters, schedule timescales 

and impact valuation, potentially involving 

insurance brokers for expertise. 

4.2.6  Reduced cashflow impact 
on supply chains pending claim 
resolution

Of the Compensation Events triggered 

during the project timelines, sub-

contractors were not heavily affected:

   At Dawlish, no subcontractors were 

significantly affected, as the project is 

mostly self-delivered.

Offsite station (Met Office) Onsite station (hobbyist) Onsite station (EHAB)

Stubbington Bypass rainfall per day in October 2020 (Met Office station) (mm)



   At Houghton Brook, no subcontractors 

were identified as affected.

   At Stubbington Bypass, approximately 

half of the claim value (£500,000) is 

subcontractor cost, split across three 

firms. The Compensation Event is in its 

21st week and still ongoing, however, the 

contact type is such that subcontractors 

are paid in the meantime, regardless of 

how long it takes the contractor to and 

client to agree the Compensation Event. 

However, those Compensation Events are 

led by the contractor. At another site, the 

contract type is such that sub-contractors 

carry the risk of delays due to exceptionally 

adverse weather, and may often not be 

familiar with how the “1-in-10 year” clauses 

operate. In some cases, they may be 

involved for the first time in construction 

projects with NEC and not aware of what 

constitutes a claim, when to raise it and 

what supporting evidence is needed. In 

such cases, this can present a problem 

for subcontractor cashflow and financial 

stability. In data gathering calls with site 

agents, two such cases were reported  

prior to the Weather Ledger project: 

   In one case, a subcontractor failed to 

keep sufficient records of activities and 

weather delays – a Compensation Event 

claim was therefore not accepted by 

the client and the sub-contractor, facing 

subsequent cashflow issues, could not 

keep afloat and went out of business.

   In another case, a subcontractor  

sought to accept a contract when not  

in a position of financial readiness to do 

so. Foreseeing their cashflow issues and 

seeking to minimise risk for the project 

and the subcontractor, the contractor 

had to cancel the subcontractors’ work 

to avoid the subcontractor subsequently 

going out of business.  

Although no issues were seen with  

the Compensation Events during the 

project, these cases raise the value  

of subcontractors being better informed  

on weather risks, and perhaps better 

equipped to manage them. 

4.2.7  Enhanced scope of 
insurance coverage,Reduced 
claims and admin burden of 
insurance

Section 4.2.1 examined the findings on 

effort savings from smart-contracts 

executing key process points in the 

Compensation Event process. In future, 

automation could extend across the full 

claims process and further into enabling 

automated pay-outs through parametric 

insurance policies. Whilst the solution 

does not address this yet, the combination 

of site-specific weather data gathered via 

the IoT weather station and a Distributed 

Ledger Technology ‘source of truth’ could 

set the foundations for doing so. 

Parametric insurance is a mechanism for 

determining pay-outs based primarily 

on whether a pre-agreed threshold is 

breached, independent on whether 

actual damages occurred. In contrast to 

Compensation Event claims (or traditional 

insurance policies), they do not require 

damages to be validated and valued, and 

thus pay-outs can occur much quicker, 

without risk of drawn out negotiations or 

disputes and with much greater certainty to 

the policy holder.  

 

Parametric insurance may be attractive to 

contractors given the “1-in-10 year” weather 

requirement for Compensation Events 

can be seen as onerous and placing undue 

risk on the contractor. Noted challenges 

were raised during data gathering calls, 

including the fact that as climate change 
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leads to more extreme weather, those 

extreme weather events “bump up” the 10-

year average threshold essentially making it 

more difficult for adverse weather to count 

as a Compensation Event and meaning 

contractors must take on additional, and 

less predictable, risk. Another challenge 

raised is that if four weeks of exceptional 

weather happens to fall across the middle 

part of two calendar months, it may not 

trigger the threshold breach that it would if 

the same four weeks of weather happened 

inside just one calendar month. Thus 

whether weather leads to a claimable 

Compensation Event depends not only on 

the severity of weather but also the timing 

of when it happens.  

For clients, if weather risks are removed 

from the contract because they are covered 

under parametric insurance policies, then 

clients could expect fewer unexpected 

compensation claims due to weather and 

thus more certainty on the pricing. As one 

client put it during data gathering calls, 

the client’s and contractor’s mutual best 

interests are served by the most realistic 

contractor’s cost accepted in a contract. 

“Stress to either party normally ends up in 

tears in one place or another – and that’s not 

good for either of us.”

Traditional insurance policies Parametric insurance policies

Standard but often lengthier policy wording Non-standardised but often shorter policy wording

Pay-outs after loss adjuster validates and values 

actual damages, potentially taking months 

Pay-outs can be within 30 days , supported cash flows 

Restrictions and exclusions Fewer restrictions and exclusions

Payment conditional on damages sustained and 

proved

Payment guaranteed upon trigger event occurring

Prioritises balance sheet Prioritises cash flows

Table 6: high level view of benefits of parametric and traditional insurance policies. 
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Stubbington Bypass 
October 2020 
Compensation Event

The Compensation Event triggered during the project at Stubbington Bypass 

highlights the challenges of the “1-in-10 year” threshold. Exceptional amounts of rain 

fell within the first three days of October 2020, already meeting half of the threshold 

for cumulative rainfall. Given the soil type is clay, the ground quickly waterlogged 

and significantly impacted operations over the following days. 50% of impact 

was suffered within the first nine days of the month – however, the threshold for 

cumulative rainfall was only breached by the 27th of the month. 

If the contract is interpreted strictly, only those final days between 27th and 31st 

October may be eligible for compensation, despite approximately £500,000 of 

impact being suffered throughout the month. The knowledge that three days of 

heavy rainfall on this project can lead to waterlogged ground and £250,000+ of cost 

could be the starting point of a parametric insurance policy, covering unforeseen 

risks that the “1-in-10 year” NEC clauses and in-built time risk allowances do not 

cover. See Figure 8 for a view of key dates and impacts. 



40 EHAB Weather Ledger Standardisation Report EHAB Weather Ledger Standardisation Report 41

Initiating parametric insurance  

will require contractors to invest  

time at the tender stage defining  

a policy that covers their key risks.  

How contractors will apply this  

and the precise nature of the  

price, risk and pay-outs will depend  

on several factors including their  

financial objectives, risk tolerance, 

acceptable productivity ratios and  

a view of which key milestones,  

seasons or activities they wish to  

cover. Consideration will also need to  

be given to the fact that once agreed  

the pay-out terms would have no  

room for negotiation (unless  

mechanisms for this were built into  

the policy), therefore parties must  

be certain and comfortable on how  

they and their policy allocates  

risk and sets pay-out terms. The  

more data insights on historic weather  

and impacts they have, the greater the 

chance of minimising this risk.

Indicative example: crane 
lifts and rail possession

As one high level worked example, the team at Dawlish examined a scenario where 

a railway project entailed railway possession over weekend periods and crane lifting 

activities. If wind speeds exceeded the crane thresholds for a longer period than 

the in-built time risk allowances, then ability to complete the task and hand back 

possession during the weekend would be at risk, with a consequence of additional 

crane hire until the following week (£130,000 per week) and – if enough delays – 

paying liquidated damages for delays to completion (£17,000 per week).

As such, an indicative policy (in high level simplified form) could take the form of: 

between dates X and Y, if wind speed is more than 15 metres per second for more 

than three hours in a weekend shift, then a pay-out of £147,000 is initiated.

Precise details on risk, terms and pay-outs as well as any exclusions or conditions 

would need worked out in detail at tender stage, perhaps with expert advice, but 

this indicates a preliminary example of how EHAB Weather Ledger’s onsite weather 

station and smart contract code could be used within parametric insurance. 

4.3   App site study 

4.3.1  Improved site 
management due to forecasts 
and alerts 

Identifying Compensation Events 

During the January to February site studies, 

site teams flagged when they believed 

a “1-in-10 year” weather event may have 

occurred. In normal process, this is based 

on gut feel and experience of the weather. 

Whilst teams can issue Early Warning 

notices at any point, they will only know 

whether a claimable Compensation Event 

has occurred when they consult the Met 

Office (or similar) report at month end. 

One such weather event was detected 

by the Weather Ledger solution, but not 

initiated as a Compensation Event. Another 

potential “1-in-10 year” weather event was 

flagged by site teams but did not result in an 

actual threshold breach by the end of the 

month. Zero “1-in-10 year” weather-based 

Compensation Events were initiated by the 

site teams. See Table 7 (page 42) for details. 

Figure 8: a view of key dates of weather event, impact occurrence and threshold breach in the Stubbington  

Bypass October 2020 Compensation Event.

Stubbington Bypass rainfall per day in October 2020 (Met Office station) (mm)
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Findings of note: 

   One “1-in-10 year” weather event was 

detected by Weather Ledger but not 

initiated as a Compensation Event 

The Weather Ledger identified one  

“1-in-10 year” weather event, a series of  

4 days of temperature below zero 

degrees Celsius on coastal Dawlish 

project. The site team did not raise an 

Early Warning notice or Compensation 

Event – this not unexpected as they 

would only be raised if they affected 

activities and caused impact. As 

indication of this, see Table 8 (see  

pages 18-19) for view of all “1-in-10 year”  

weather events identified by Weather 

Ledger from November.

   Three Compensation Events  

raised but not related to “1-in-10 

year” weather  

Dawlish did raise three Compensation 

Events during the study period, but 

these were related to a bespoke contract 

clause on the coastal project, whereby 

Compensation Events are permitted 

if more than 24 hours of downtime 

are experienced due to sea conditions 

(regardless of whether there is a 

concurrent “1-in-10 year” weather event). 

Sea state is outside the scope of the 

current EHAB Weather Ledger solution. 

   One ‘false positive’ from the  

site team 

St Mary’s site teams did identify a 

possible Compensation Event for  

rainfall from early January, with a 

number of Early Warning notices 

being raised. However, by the end of 

the month the Weather Ledger (and 

the contractually specified Met Office 

station) identified that no claimable 

weather event had occurred. 

Table 8 (see pages 18-19) shows all of the 

Weather Ledger’s identified “1-in-10” year 

weather events and site team responses 

between November and February, giving 

further indication of the relationship 

between actual weather events, site teams’ 

identification of them, and Compensation 

Events raised. It can be seen that 23 such 

weather events were identified by the 

weather ledger solution. None were raised 

as Compensation Events – this is not entirely 

surprising as claims would only be valid if 

activities were impacted and cost / delay 

sustained as a result. Several of the weather 

events occurred outside working hours. 

The immediate flagging of such events when 

they occur does illustrate the potential 

for improved situational awareness 

amongst site teams on when adverse 

weather occurs and to what extent. Site 

agents have reported in data gathering 

calls that subcontractors often may often 

not be familiar with how the “1-in-10 year” 

clauses operate. In some cases, they may 

be involved for first time in construction 

projects with NEC and not aware of what 

constitutes a claim, when to raise it and 

what supporting evidence is needed. In 

such cases, this can present a problem 

for subcontractor cashflow and financial 

stability. Clear visibility of when claimable 

adverse weather occurs could support them 

these circumstances. 

Any potential negative consequence (real 

or perceived) of site teams capitalising and 

submitting claims where no (or limited) 

impact actually occurred should be 

mitigated by the need for site diary, task 

schedule and other evidence to support 

such claims. If impact measurement 

methodologies, or parametric insurance 

policies, are agreed at tender stage for smart 

contract execution per EHAB’s future vision, 

then the risk of spurious claims could be 

to some extent eliminated, as claims and 

pay-outs would be triggered based on pre-

agreed terms and limits. 

Site Weather Ledger identification Site team identification

Dawlish 24th Jan 

One “1-in-10 year” event detected: 4 

days with temperature below zero 

degrees Celsius

25th Jan 

Compensation Event triggered for the sea state 

preventing mooring dive vessel from delivering 

containers (not “1-in-10 year” related) 

11th Feb

Compensation Event triggered for the sea state 

preventing Wavewalker jack-up from planned 

departure (not “1-in-10 year” related) 

N.B. Dawlish contract has a bespoke clause whereby 

downtime of more than 24 hours due to sea conditions 

may trigger a Compensation Event. Sea state is outside 

the scope of the weather ledger solution. 

Stubbington 
Bypass 

No “1-in-10 year” events detected No “1-in-10 year” events detected

St Mary’s No “1-in-10 year” events detected 14th Jan 

Several Early Warning notices issued for rainfall but 

ultimately no Compensation Events triggered

Table 7: view of Weather Ledger detected “1-in-10 year” events and site team Compensation Events during the site study. 
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Table 8: Weather Ledger data on “1-in-10” year threshold breaches per study site, between November and February. N.B. 

Dawlish did raise three Compensation Events but for bespoke weather conditions outside the “1-in-10 year” clause; Houghton 

Brook and Stubbington Bypass both raised Compensation Events for cumulative rainfall events in October, prior to the EHAB 

Weather Ledger stations being fully up and running consistently. 
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Taking advance mitigations for  

adverse weather

During the January to February site 

studies, site teams flagged when they 

took mitigations assisted by the app and 

email alerts. In normal process, teams use 

weather apps and sites like BBC Weather, 

AccuWeather, XCWeather, Met Desk and 

their equivalents to check forecasts, then 

make decisions according to the  

scheduled tasks. 

Of the study sites: 

   Dawlish took mitigations during the 

January-February site study that came 

to approximately £18,500 in avoided 

costs of standing time, equipment hire 

and materials, for example undertaking 

more crane lifts before forecast 

periods of high wind in order to avoid 

downtime during those high winds, and 

minimising equipment cancellation 

charges through early notification (e.g. 

100% of charge incurred if cancelled 

within 12 hours, 50% if within 24 hours, 

and 0% if outside 24 hours). Whilst 

the site team believe they would have 

taken the same actions without EHAB, 

the weather alerts and simplicity of 

having weather information and task 

information in one source provided 

them with greater sense of awareness 

and reduced time spent daily  

assessing weather data in order to  

make those decisions.  

This difference between the app user 

group and control group in average time 

spent checking and logging weather was 

33.2 minutes (see below). Across the 253-

day working year in 2021, approximately 

16.5 days of Sub Agent time could be freed 

up for more productive activities (in cost 

terms this is approximately £6,000 to 

£9,000 per year based on similar role costs 

to a works manager, plus / minus 20%). 

Anecdotal reports support this, with the 

Agent reporting approximately 30 to 40 

minutes saved in total across two shifts per 

day, with the reason that Weather Ledger 

alerts on wind could be used as a proxy for 

wave heights and sea conditions, eliminating 

some of the time spent searching alternative 

sources for that information and conducting 

calculations on that data. This is a practice 

unique to this coastal site not shared with 

the other study sites. 

   Stubbington Bypass and St Mary’s 

site teams reported no mitigations 

taken as a result of the Weather Ledger. 

Overall, findings showed app users had 

a slight increase in the amount of time 

spent checking and logging weather 

compared to control group users (under 

2 minutes), once the Dawlish findings, 

outlined here, were accounted for. User 

feedback highlighted that while for 

them it did not save time, they received 

more accurate and detailed information 

than through other tools. 

 

 

Improved evidence collecting through 

digital site diaries 

During the January to February site studies, 

project engineers and site supervisors at St 

Mary’s filled in digital, app-based site diaries.  

In the normal process, site diaries are 

completed in a variety of unstandardised 

formats from Word documents, Excel files  

and email to manual paper-based books –  

this presents a challenge for Quantity 

Surveyors and Legal teams who must 

determine exactly how adverse weather 

affected tasks, and collect evidence to  

support Compensation Event claims. 

In the absence of a January-February 

Compensation Event, the site diaries were  

not used for Quantity Surveyor to assess 

impacts or present to the client. However,  

Site Supervisors (who enter data in site 

diaries) and Quantity Surveyors (who  

review site diaries) fed back the following 

qualitative assessments.

Benefits reported in comparison to  

current process: 

   Time to complete: 10 minutes to complete 

in the app Vs 30 minutes manual writing  

in paper book;

   Frequency of completion: more easily 

accessible by the entrant throughout the 

day, rather than populating at the end of 

the day and missing content;

   Increased level of detail: additional  

hour-by-hour weather metrics  

(compared to high level commentary  

such as “rainy day”);

   Breadth of information: photos uploaded 

with the app entries as opposed to 

remaining on Site Supervisors phones  

until needed; 

 

   Faster time to access completed entries: 5 

minutes as opposed to worst case of 2 days 

chasing when left off email distributions 

lists for the current process PDFs.

Negatives reported in comparison to  

current process: 

   Quality of information depends on the 

user, whether current process or app;

   Time to retrieve key information related 

to building an evidence base for a 

Compensation Event is approximately  

the same (several hours) in the current 

process and app-based site diary;

   Digital readiness: training may be required 

for members of staff to complete the 

site diaries using the app if they are not 

confident with apps and digital ways of 

working. During the study, three potential 

site diary users dropped out, with digital 

readiness a factor.

See Appendix 6.2 for the site diary review’s 

evaluation responses from the Site Supervisor 

and Quantity Surveyor. Whilst there was no 

opportunity to test site diaries in an actual 

Compensation Event, reviewers responded 

on the value of tools to capture data, evidence 

and insights: “records, records, records     the 

more the better” (Sector Lead Supervisor).  

 

 

 

 

 

 

 

 

 

 

 

 

Table 9: time spent checking and recording weather conditions during the site study. 
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Site study participant feedback on  

the overall EHAB solution 

In addition to the findings mentioned, and as  

part of a validation exercise, participants fed 

back qualitative assessments of the app  

through contextual interviews. See Table 10  

for further information.

Key highlights: 

  High confidence in the data. 

   Convenience of having a one-stop app 

in place of multiple tools in the current 

process (task lists, weather forecasts, site 

diaries etc). 

   Interests in using the solution in future 

projects / with subcontractors.

Some headline challenges were  

also raised: 

   Some downtime of the station and its data 

due to early solar panel issues. 

  A few days without task-based alerts, 

pointing to the need for colleagues to 

update task weather thresholds accurately 

and in time. 

   Challenges for older users who do not feel 

as confident with app-based technology. 

In addition, some ideas for future 

enhancements of the solution were noted, 

including the benefits of early client 

involvement, transparency on “1-in-10 year” 

calculations and smart contract execution, 

additional weather data points for coastal 

projects, non-functional requirements and 

more. See Table 10 (opposite) for a summary 

of key feedback, and the Weather Ledger 

project’s accompanying technical white  

paper by Digital Catapult for a fuller 

description of potential enhancements  

to the solution raised by participants  

during interviews. 

Feedback category Benefits Negatives

Confidence in data •     5 out of 5 when the weather station was active 

(some downtime due to solar panel challenges) 

•     I trust the app more than what goes in the site 

diaries. Because my role is Commercial, I have to 

revert back to Met Office data anyway. But I could 

start my investigations based on what’s in EHAB

 •     Solar panels didn’t work in British winter, leading to 

dead batteries and station downtime 

Sufficiency of data •     5 out of 5, had everything I needed

•     There are no other tools for programme 

management in absence of EHAB – current 

process is really experience and training, and 

knowing what to do on the job

•     Weather data is good. quicker than logging onto 

Met Office data and navigating. If checking if 

raining on a particular day, might save a few 

minutes. Definitely more convenient. 

•     Could make it easier by providing historic data, 

e.g. rainfall last week, to check against activities 

undertaken

Ability to detect 

Compensation Events

•     The app flag can however initiate us to check with 

teams if there was impact.

•     Our site used it for information rather than decision-

making

•     Ultimately still have to wait until the Met Office report 

comes in. The app flag can however initiate us to 

check with teams if there was impact

•     The app has not really affected our ability to detect 

Compensation Events… the team knows if the 

Wavewalker can’t work for 24 hours (Dawlish)

Time spent checking 

weather and logging 

weather conditions

•     Approximately 15 to 20 mins saved per shift (2 

shifts per day) 

•     People are likely to use the app as all in one 

place. Won’t really save time, but you might get 

more accurate information. App gives much more 

detailed information than current apps. 

•     The app helps because it highlights areas 

affecting specific tasks

•     About same as normal process. 

Making mitigation 

decisions

•     Notifications are a lot further out than our current 

system which provides 36 hour look ahead – EHAB 

is three or four days out.

•     On our project, others (e.g. subcontractors) make the 

decisions, not us 

•     On this site, there isn’t a lot of mitigation you can do. 

Really you just stop the plant, and have downtime. You 

can’t really reallocate staff

Overall •     Good that it can centralise things (weather alerts, 

site diaries, tasks are currently all in different tools 

and spreadsheets – the app brings it all together)

•     Collates all the data in one place, saves time going 

through folders and files

•     For older users, used to pen and paper documents, 

they don’t feel confident on phone apps

•     In the site diary app, you can’t copy-paste like in Excel 

– may put some users off 

•     Lost a few days of feedback on alerts – dependency on 

colleagues correctly set up task thresholds

If you could add 

features, what would 

you add

•     Desktop version of the site diary, to aid users not 

comfortable with smartphone apps

•     Have the solution written into the contract so 

data can be used as evidence, needs buy-in from 

client and contractor

Would you ask 

subcontractors to use 

it in future projects

•     I think so. That could be a great benefit – there’s 

always disputes on site diaries. 

•     Yes ideally would have subcontractors using the 

app

•     Difficult for subcontractors, because they’re 

sometimes onsite a few weeks (or less) at a time (e.g. 

tarmac sub-contractors)

Table 10: summary of key feedback on the app study by participants. 

Case example
In February 2020 (prior to this project), HS2 St Mary’s experienced heavy storms over  

a period of 4 weeks. These continual conditions made the site, in the words of the site 

teams, ‘like a lake’. Teams either couldn’t access the site or could access but the ground 

was too wet to work efficiently, significantly slowing progress, increasing cost and putting 

the critical path at risk. 

The impact hit 20 to 50 FTE, plant (including dampers and excavation machines) and 

materials (including matting and cabins). The Compensation Event claims process took 3-4 

months, with back and forth between client, contractor and sub-contractors to assemble 

sufficient information and evidence. Despite the scale of impact experienced, the weather 

station was several miles from site and recorded significantly different readings – of the 4 

weeks’ disruption onsite only 4 days were measured as involving adverse weather beyond 

the “1-in-10 year” threshold, significantly reducing the finally accepted claim value. 

This example highlighted to the contractor the need for detailed, accurate site diaries, 

potentially supported with trusted onsite IoT and DLT technology, as a way to evidence the 

reality of site conditions in the event of adverse weather, and reduce risk of Compensation 

Event claims failing or being devalued due to data gaps or distant weather station readings. 

This example highlighted to the contractor the need for detailed, accurate site diaries, 

potentially supported with trusted onsite IoT and DLT technology, as a way to evidence the 

reality of site conditions in the event of adverse weather, and reduce risk of Compensation 

Event claims failing or being devalued due to data gaps or distant weather station readings.
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Challenges faced in carrying out  

the site study

Several challenges were identified regarding the 

site study operations that impact on participant 

participation and inputs:  

   COVID-19 situation and lockdown has caused 

several participants to work remotely, limiting 

their time on site and day-to-day involvement in 

the project circumstances.

   Some participants reported that the nature of 

their activities weren’t conducive to mitigations – 

they would either work through adverse weather 

or stop the task and have downtime, with limited 

opportunities to reallocate labour to other tasks. 

   St Mary’s NEC contract type means that 

subcontractors carry out the works and make 

mitigation decisions– if the contractor instructs 

mitigations then it may be liable for the costs, 

thus the app was not used by the contractor 

for decision-making purposes. Sub-contractors 

were not able to be part of the site study for 

commercial and logistical reasons, with site staff 

commenting that some sub-contractors may only 

be on site for a week at a time. 

 

   Digital readiness of participants: as noted, some 

users did not feel comfortable with app-based 

site diaries, being used to paper and pad. 

Amongst those that were digitally comfortable, 

there was often an interest in how the “1-in-10 

year” calculations were internally computed, and 

how the logic of the smart legal contracts would 

work – whilst not itself a barrier, demonstrating 

this to users may improve overall trust in digital 

solutions. 

   To enable the collection of hyperlocal weather 

data, IoT weather sensors were deployed  

on construction sites. This presented its  

own challenges which are covered in detail  

in the accompanying project report “Guide  

to the effective deployment of IoT on 

construction sites”. 19

4.4 Other key benefits  

4.4.1  Increased certainty on costs 
due to better risk insight and 
allocation in bids 

The Enhanced Planner tool was in development 

during the final quarter of the programme. Running 

iterations on 40 years’ worth of historic weather 

data, it determines the probabilities of tasks being 

extended beyond their planned duration, at 25%, 

50% and 95% confidence levels. In future, with 

contractor schedule data available, tests could 

be run to determine how programme schedules 

change during tender stage based on its inputs –  

for example how many days extension to key tasks 

or overall programme time risk allowance. 

During data gathering calls, site agents and quantity 

surveyors reported that risk for tasks and projects 

is often allocated based on gut feel and experience. 

In such cases, past weather or delivery data is not 

analysed, but the tasks, location and expected 

weather are viewed in the context of the planner’s 

experience, and a risk figure chosen, for example 

15% expected downtime, or 15% of labour, plant, 

and material costs. This may then be amended by 

the project Director during the tender stage. 

Occasionally, projects may conduct bespoke data 

analysis prior to scheduling in order to determine 

likely risk based on historical weather patterns in 

that location. This approach was followed at the 

Dawlish site, taking a Senior Planner approximately 

2-3 days of data analysis – a dependency here was 

having site-specific data from a nearby previous 

project.  The approach may also be followed on 

rail projects, using software to run Monte Carlo 

simulations on past weather data and key task 

thresholds to determine likelihood of wind putting 

rail possession deadlines at risk. 

 

 

 

 

 

 

 

 

19 Connected Places Catapult (2021). Guide to the effective 

deployment of IoT on construction sites
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The challenge for contractors in assigning risk 

allowances in the absence of informed data-

driven insight is: choose too low a figure and 

risk extending beyond planned completion 

date with associated daily costs and liquidated 

damages, or choose too high a figure and 

risk overpricing the work in the eyes of the 

client. Variance due to weather can have big 

implications even outside the Compensation 

Event process. During the project, one 

consortium site workstream experienced 50% 

variance to the month’s forecast spend due 

to adverse weather. Some academic studies 

suggest that weather can cause extensions to 

UK building projects by 5.7% to 38.3%, with 

an average of 21.6%.20 Projects less than one 

year generally experience the most variance 

due to weather – whereas projects of a year or 

more can often offset this variability through 

summer and winter.21 The figures for delays 

may be lower in civil engineering projects 

where resource is used to secure the critical 

path, but where delays are encountered, a 

day of lost work on a £150m project can cost 

construction firms in the region of £170k.22  

Were data-driven insight available to assist at 

this stage, contractors would be able to more 

accurately price and schedule key tasks, and 

demonstrate to clients the rationale underlying 

the schedule and pricing. Anecdotally during the 

project, HS2 St Mary’s articulated early findings 

from the Enhanced Planner tool to the client and 

secured high level agreement to discuss potential 

related delivery risks in the upcoming month – 

something that otherwise would have been  

more challenging in the absence of data. See 

Section 4.6 ‘Recommendations on Next Steps’ 

 for recommendations on studying more 

quantitative impacts of the Enhanced  

Planning tool further once ready. 

4.4.2  Innovation leveraging the 
‘single source of truth’ in other 
industries

The EHAB Weather Ledger solution is at the 

beginning of its explorations in parametric 

insurance. A key component of parametric 

insurance is, once the policy and pay-out terms 

out have been agreed, the availability of a 

trusted 3rd party provider of data to identify 

threshold breaches, thus triggering the pay-

outs. As a trusted DLT ‘source of truth’ based 

on site-specific IoT readings, the Weather 

Ledger could have opportunity in construction 

sites and further afield.

It is beyond the scope of this paper to examine 

opportunities in other industries, however 

parametric insurance is emerging in industries such 

as agriculture, where weather conditions expected 

to lead to crop failures or reduced harvests trigger 

payments to help local farmers take remedial 

action, reduce financial loss, or avoid humanitarian 

impacts in regions at risk of famine. Different 

countries have different local regulations, tax laws, 

holding sizes and contexts that affect whether 

premiums are large enough to cover underwriting 

costs, yet innovation continues with exploration in 

applying parametric insurance to agricultural land 

holders using microinsurance principles. 23

4.5 Scale up 

Given the variance in civil engineering projects, 

activities, location land types etc, there are challenges 

in arriving at realistic industry averages and totals for 

the Weather Ledger benefits as discussed in Section 3 

‘Approach’. In addition, there are features developed 

later in the project (e.g. the enhanced planning tool) 

that may give rise to additional benefits once fully 

developed. Nevertheless, averages and scaled up 

figures are presented for hypothetical indications  

of potential scale only, with caveats as given. 

Beyond the project results, additional data was 

also sought on Compensation Events from historic 

projects – see Table 11 for the summary view. 

Challenges were faced in terms of data availability 

and commercial sensitivities, but some additional 

data was still able to be provided and has been  

used where possible. 

Key highlights at project level, based on  

provided data:

   An average of 1.5 weather-related Compensation 

Events could be expected per civil engineering 

site per year.

   For the purposes of scaling up, an individual site 

is estimated at the average of data provided, at 

£33.5m per year. 

   The average claimed impact of a Compensation 

Event is £77,900, but some are reduced in the 

final agreement with the client (by 16% according 

to supplied data). 

 

Key points at industry level regarding 

Compensation Event effort, based on  

provided data and indicative ballpark 

extrapolations (see Table 12 on page 54): 

   For the purposes of calculation, there could 

be an estimated 1,260 civil engineering sites of 

equivalent size (in annual cost) to the site data 

provided during this study. It should be noted 

that this is not an expected number of actual 

sites, rather it gives a point to conduct basic 

extrapolation on. 

   With 1.5 weather-related Compensation Events 

expected per civil engineering site per year, we 

could thus expect approximately 1,940 weather-

related Compensation Events in the industry  

per year. 

   With average effort savings found of £186 over 

the site study Compensation Event claims in the 

first stage of the process (up to the process point 

of client agreeing the weather data is a valid 

Compensation Event, addressable by current 

version of EHAB), this would suggest a potential 

industry saving of c. £362,000 spent assessing 

weather data and issuing Early Warning notices 

(£57,000 by clients, £305,000 by contractors). 

   With average effort savings found of £1,960 over 

the site study Compensation Event claims in the 

second stage of the process (up to the process 

point of agreeing the claim, intended addressable 

by future versions of EHAB), this would suggest a 

potential industry saving of c. £3,800,000 spent 

assessing impacts and negotiating (£229,000 by 

clients, £3,666,000 by contractors).  

 

   In total, this equates to £4,181,000 across the 

industry in terms of Compensation Event 

effort addressable via automation (£210,000 

by clients, £3,971,000 by contractors). 

 

 

20  Ballesteros-Pérez, P. Smith, S. Lloyd-Papworth, J. Cooke, P. (2018). Incorporating the effect of weather 

in construction scheduling and management with sine wave curves: application in the United Kingdom. 

Construction Management and Economics, 36:12, 666-682, DOI: 10.1080/01446193.2018.1478109 
21  Ibid.
22  https://axaxl.com/fast-fast-forward/articles/weather-assessment-solutions-in-construction_helping- 

control-risks-time-and-money

23    Clyde & Co (2018). Parametric Insurance: Closing the Protection Gap
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Key points at industry level regarding 

transferable risk, based on provided data  

and indicative ballpark extrapolations  

(see Table 13 opposite): 

   With the average claimed impact of  

a Compensation Event at £77,900 and 1,940 

weather-related Compensation Events in 

the industry per year, that could suggest 

£127,680,000 in Compensation Event 

claims each year in UK civil engineering, 

after accounting for a 16% reduction factor 

of claimed value to accepted value (based 

on project data). Depending on industry 

appetite for parametric insurance, a 

proportion of this risk could be transferred 

to insurance firms rather than to the client 

or contractor via Compensation Event 

processes. Such a transfer could increase 

cost certainty of contracts, more clearly 

allocate risk and protect margins.

Assumptions in these calculations:

   In order to arrive at extrapolation figures, 

the market size of the UK civil engineering 

is divided by the average annual cost 

of sites studied, to give a number of 

comparable sites – it is not expected 

that this is the actual number of civil 

engineering sites, rather it is a figure to  

base extrapolations on, using project 

supplied data.  

   The project sites reported that January 

and February are the worst two months 

for weather – for this reason a mid-point 

was chosen as end of January, splitting 

the year into two 6 month periods of 

August to January, and February to July. 

Although weather in these months will 

vary, they are assumed at a high level to 

contain equal months of adverse weather 

and be approximately comparable in 

terms of number of Compensation Events 

generated, for the purposes of scaling up 

findings to an annual basis.  

 

   Assumed that the Weather Ledger’s NEC-

based smart contract clause on “1-in-10 

year” weather (whilst more specific than 

other contract types such as FIDIC and JCT) 

could equally be applied in other contract 

forms too.

   Two weather-related Compensation  

Events triggered in January and February 

were at very early stages of the process and 

so have been excluded from average effort 

costs so as not to skew average figures  

and subsequent calculations. 

   Assumed that Commercial Teams’ 

submitted claim value is an appropriate 

and accurate assessment of damage. In 

practice it may be that clients agree a  

lower payment. 

Several limitations were encountered, some  

of which demonstrate the value of digital  

tools and data tracking within the  

construction industry: 

   The sample size for these calculations 

is small – four sites over several months, 

plus additional data from individual 

requests on former projects. A review of 

academic and industry literature did not 

return any inputs or findings on number 

of Compensation Events per year (some 

data does exist on average legal costs and 

duration of all disputes, but not in a way 

that enables weather-specific data to be 

identified). 

   Construction firms, legal firms and clients 

consulted do not hold a centralised view / 

database of the number of Compensation 

Events, or those related to weather, and 

were not able to run reports to retrieve 

data on the annual size of the problem. 

   Data inputs are seen as commercially 

sensitive, by both contractors and clients 

(e.g. cost of disputes, weather-related 

downtime and cost). 

 

Table 11: data submitted from project partners on weather-related Compensation Events. Some key project data was submitted under condition of 

anonymity due to reasons of commercial sensitivities. The Dawlish February Compensation Events falls outside the August – January 6 month window for 

the purposes of extrapolation – see Assumptions noted above.

Table 12: high level indicative figures on potential industry effort savings from automated Compensation Event processes, using project supplied data

*See limitations noted above - the findings should be taken as high level and hypothetical indication of scale only.

Table 13: high level indicative figures on potential industry Compensation Event values and extension to completion dates, using project supplied data

*See limitations noted above - the findings should be taken as high level and hypothetical indication of scale only.
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alongside the existing process as a live 

comparison, with human approval points  

at key parts of the process.26  

For sites willing to improve data collection 

via the app and site diaries, project engineers 

should be trained from the start in the 

potential and importance of digital data 

capture, helping to mitigate against resistance 

of using apps for site diaries. Contractors 

should consider whether risk would be 

reduced by involving subcontractors in  

using the app.  

A pilot of the Enhanced Planner in upcoming 

project schedule formation, assessing to what 

extent it leads to schedule alterations and 

client agreements on time risk allowance, 

would provide quantified insights into the 

potential for this tool. Softer impacts such as 

client trust could also be assessed. Additional 

recommendations on how the Weather  

Ledger solution itself could evolve can be 

found in the project’s accompanying white 

paper by Digital Catapult.

Finally, the potential for parametric insurance 

could be taken further with the industry, 

building a deep dive parametric case study 

on an upcoming project with significant risk, 

identifying potential risk / pay-out preferences 

for key parts of the schedule and perhaps 

involving insurance experts too. If cost is 

removed from the tender due to parametric 

insurance being taken out, client perceptions 

on trust and certainty could also be assessed. 

   The project site studies vary greatly in 

terms of project type, location, activities, 

ground type etc, further adding to 

challenges in extrapolating project 

findings into averages for the industry. 

   As noted for the reasons identifed, the 

findings should be taken as high level  

and hypothetical indication of scale only.

Scaling up beyond the pilots requires 

contractors – and clients – to invest in  

onsite IoT and DLT based technology and 

begin working them into agreements and 

contracts at tender stage. The industry 

adoption of standards would also  

minimise the risk of fragmented market 

developing based on competing  

technologies and codes of practice – see  

the accompanying project report “Guide 

to the effective deployment of IoT on 

construction sites” for principles developed 

during the project.24 Preliminary talks with 

clients did suggest readiness to engage  

and explore further. 

Several barriers may also exist that would 

need overcome for the Weather Ledger 

solution to scale: 

   Potential resistance from firms who 

gain from pain points in the status quo, 

believing they may be more at risk with 

verifiable weather data; 25

   future development of competing 

technology that fragments the market 

and standards;

   mistrust / inexperience with IoT and  

DLT solutions or reluctance to shift  

to digital ways of working, especially 

among older members of the industry 

used to operating on years of deep 

experience and who may share the  

same view as one site team member  

who quoted: “I’m better than any app at 

risk forecasting”; 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

   lack of familiarity / experience by 

contractors and clients with Weather 

Ledger as an alternative to the incumbent 

weather data providers (Met Office etc.);

   client perceptions on the significance 

/ priority of weather claims, which 

according to data gathering calls rarely 

get escalated beyond site teams  

for resolution.

4.6   Recommendations  
on next steps

 

As Weather Ledger seeks to evolve and scale, 

upcoming projects should explore writing 

EHAB into the contracts to enable a real-life 

Compensation Event process to be piloted 

and benefits assessed, with the data legally 

acceptable as inputs to contractor-client 

discussions and claims. If necessary  

to overcome initial resistance to automation, 

the claims processes could be automated  

 

 
24 Connected Places Catapult (2021). Guide to the effective deployment of IoT on construction sites
25 Digital Catapult (2020). User Insights Report: Weather Ledger

26 Ibid.



The Weather Ledger project has explored the potential for site-

specific IoT devices, Distributed Ledger Technology (DLT), data 

insights and smart contacts to reduce costly and time-consuming 

negative impacts of weather in the construction industry.

Conclusion

The Weather Ledger project has explored 

the potential for site-specific IoT devices, 

Distributed Ledger Technology (DLT), data 

insights and smart contacts to reduce costly 

and time-consuming negative impacts of 

weather in the construction industry.

During the project, five Compensation 

Events were triggered across four study sites. 

Although the site contracts prevented EHAB 

data from being used in these processes, 

they provided examples of baseline costs. At 

end of February 2021, four were still ongoing 

with associated effort and uncertainty. The 

largest had absorbed about £4,800 of effort, 

mostly by the Quantity Surveyor matching 

site diaries, weather information and other 

information to assess the impacts and build 

an evidence base. The only Compensation 

Event that has been agreed with clients lasted 

18 weeks before the claim outcome was 

certain. The longest has been ongoing for 21 

weeks and is still not complete. During claims 

negotiations periods, close to £700,000 

across the four study sites is at risk, with 

uncertainty on how much will be borne by 

client and how much by contractor, or when 

payment will be agreed. 

Implications for alternative risk allocation 

methods such as parametric insurance were 

also explored. In one Compensation Event 

example, the majority of £500,000 impact 

from extreme rainfall occurred outside the 

boundaries of the “1-in-10 year” criteria, 

highlighting the challenges with existing 

contractual clauses, and the potential role for 

site-specific IoT and DLT solutions such as 

Weather Ledger. 

Onsite, teams reported the convenience and 

increased awareness from an app that brings 

separate information together in one place, 

with weather forecasts, task schedules and site 

diaries accessible. One site reduced the time 

Sub Agents spent checking alternative weather 

forecasts by an estimated 15 to 20 minutes each 

day, per shift across two shifts. Confidence 

in the data was high and several app users 

expressed interest in using the solution in 

5
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future projects or with subcontractors. A 

push for digitalisation in government policy, 

and a growing wave of younger tech-savvy 

construction staff may support contractors 

and clients in such decisions, although there 

are also current barriers in the form of mistrust 

or inexperience with IoT and DLT solutions or 

reluctance to shift to digital ways of working, 

especially among older members of the 

industry.

As EHAB moves into future iterations, 

projects could explore writing the EHAB 

solution into the contracts to enable a 

real-life Compensation Event process to 

be piloted with clients, as well as exploring 

real-life parametric insurance policies. The 

question of risk allocation is a key concern in 

an industry with thin margins, potential for 

lengthy costly disputes and potential financial 

strain on contractors and subcontractors. 

The solution’s potential scale up, including 

enablers and barriers, were discussed, as well 

as the softer benefits it could bring to client-

contractor relationships and trust. 



Appendices

6.1   Time and effort 
studies 

6.1.1  Stubbington Bypass  
October 2020 

Status as at end of February 2021

Study site: Stubbington Bypass 

Date of weather event 

First week of October 2020

Duration of claim process  

21 weeks, ongoing 

 

Claim value based on contractor’s 

assessment  

Approximately £500,000, 5-6 days delay  

to project completion date  

 

Description – weather 

Heavy rainfall during first week of October 

led to severe and prolonged disruption over 

the month of October, saturating working 

platforms, leading to standing water in the 

trenches and affecting materials. The local 

soil type of clay had a knock-on impact to the 

saturated ground conditions. As a result, soil 

nailing activities, drainage and earthworks 

were affected for significant parts of the 

month.  

 

6
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Description – time and effort

Of the five Compensation Events studied 

during the project, this compensation has 

proved most sizeable in terms of final claim 

value and complexity of assessing impact. 

The majority of effort (approximately 50 

hours of quantity surveyor time, ongoing 

at time of writing) takes place in assessing 

impact, piecing together site diaries, 

allocation sheets and task schedules to 

demonstrate how the weather affected 

which tasks and to what extent. 

Whilst there were no standalone meetings 

to discuss the Compensation Event with 

client or subcontractors, it took place as 

a recurring agenda item for perhaps 5-10 

minutes each week in client risk meetings, 

with client Project Manager and Quantity 

Surveyor and contractor Site Agent and 

Quantity Surveyor (accounted for in the 

time tracking). The client was not able to be 

engaged in time-tracking during the claims 

process due to the commercial sensitivities 

involved, therefore it is possible there are 

additional client-side effort costs not visible 

to the contractor.

Overall, the data suggests avoidable 

costs to the contractor over the course 

of the Compensation Event of c. £4,800. 

Additional qualitative benefits such as trust, 

relationships, situational awareness etc are 

discussed in the main body of this report. 

Table 14: effort cost for Dawlish December Compensation Event (ongoing at as February 2021).
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6.1.2  Houghton Brook  

October 2020 
 

Status as at end of February 2021

Study site: Houghton Brook 

  

Date of weather event

2nd October 2020 

Duration of claim process 

18 weeks 

Claim value based on contractor’s 

assessment 

Approximately £23,000, 0 days delay  

to completion data, agreed with client 

Description – weather 

Heavy rainfall during first week of October 

saturated the ground and flooded  

parts of the site, included quarries  

which prevented the import of clay  

from Oxfordshire (194.6mm in contrast  

to the 128.1mm “1-in-10 year” threshold).  

As a result of the rain and ground 

conditions, earthworks on site were  

stood down for 2 days, and work on the 

concrete control structure formwork 

erection were disrupted. The ongoing 

nature of the rain prevented the site  

from drying, significantly affecting the 

 site leading to poor productivity. 

Description – time and effort 

Early Warnings were issued with only a 

few minutes’ involvement after it became 

apparent that the state of the ground was 

impacting productivity. The majority of 

this Compensation Event’s effort occurred 

during the impact assessment stage of the 

process (more than 70% of contractor hours 

spent). Here Quantity Surveyors investigate 

site diaries and allocation sheets to build 

the picture of which tasks were affected 

by weather and to what extent, in this case 

about three days’ effort in total. 

The Commercial Team reported no 

substantial meetings, recurring or otherwise, 

with the client other than perhaps 1-1.5 

hours of cumulative phone calls in February. 

The client was not able to be engaged in 

time-tracking during the claims process due 

to the commercial sensitivities involved, 

therefore it is possible there are additional 

client-side effort costs not visible to the 

contractor.

Overall, the data suggests avoidable costs 

to the contractor over the course of the 

Compensation Event of c. £1,550 (c. £1,300 

effort + £250 Met Office weather report). 

Additional qualitative benefits, such as trust, 

relationships, situational awareness etc are 

discussed in the main body of this report.  

Table 15: effort cost for Houghton Brook Compensation Event October 2020.
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6.1.3 Dawlish December 2020 
 

Status as at end of February 2021

Study site: Dawlish (ICC contract)

  

Date of weather event

17th December 2020 

Duration of claim process  

since weather event 

10 weeks, ongoing 

Claim value based on contractor’s 

assessment 

£4,580

Description – weather 

High winds and storm conditions, including 

periods of mean wind speeds in excess 

of 10 m/s and additional gusts, prevented 

crane lifts. Operations were suspended  

for 29 hours (5 hours beyond the 

contractual threshold of 24 hours). 

Description – time and effort 

A relatively straightforward assessment 

based on hours of downtime of the 

‘Wavewalker’ (8-legged, self-contained 

walking jack-up). No substantial meetings 

were needed between contractor, client 

and / or subcontractors during the claim 

formation as most communications  

so far have been by email. The contractor did 

estimate approximately 26 emails exchanged 

(mostly contractor-to-contractor). 

The process is ongoing and at the time 

 of writing the report the client has not  

yet responded to the claim submission –  

at this stage approximately 260 hours of  

effort have been involved from the 

contractor, with the majority of this 

attributable to time spent assessing the 

impact and preparing the submission.  

As with all Compensation Events, there  

may be upcoming negotiations between 

client and contractor that add time, 

complexity and cost. 

As noted, the client was not able  

to be engaged in time-tracking during  

the claims process due to the  

commercial sensitivities involved,  

therefore client-side effort estimates  

were reliant on contractor meetings  

of which the Commercial Team  

reported none significant – it is  

possible however there may be  

additional client-side costs not visible  

to the contractor at this stage.  

Table 16: effort cost for Dawlish December Compensation Event (ongoing at as February 2021).
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6.1.4 Dawlish January 2021

Status as at end of February 2021

Study site: Dawlish (ICC contract)

  

Date of weather event

25th January 2021

Duration of claim process since  

weather event

5 weeks, ongoing 

Claim value based on contractor’s 

assessment 

Approximately £100,000, 6 days  

delay to project end date 

 

 

Description – weather 

Mooring dive vessel prevented from 

delivering containers to facilitate 

construction of a Coastguards refuge  

area, due to adverse weather conditions 

affecting the sea state. Construction of  

the refuge area was delayed by 

approximately six days pending another 

suitable deliver window, with knock- 

on consequences for piling works and  

risk of additional cost for further  

increased non-piling time.

 

Description – time and effort

This Compensation Event is at early stages 

in the process at time of writing, having 

issued the Early Warning notice but not 

initiated substantive investigation or client 

negotiations yet. As with all Compensation 

Events, there may be upcoming 

negotiations between client and contractor 

that add time, complexity and cost. 

As noted, the client was not able  

to be engaged in time-tracking during the 

claims process due to the commercial 

sensitivities involved, therefore client- 

side effort estimates were reliant on 

contractor meetings etc - there may be 

additional client-side costs not visible  

to the contractor. 

Table 17: effort cost for Dawlish January Compensation Event (ongoing at as end of February 2021).
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6.1.5 Dawlish February 2021 
 

Status as at end of February 2021

Study site: Dawlish (ICC contract) 

 

Date of weather event

11th February 2021  

Duration of claim process since  

weather event

2 weeks, ongoing 

Claim value based on contractor’s 

assessment 

Approximately £65,000, 4 days delay  

to project end date 

Description – weather 

Key parameters for the ‘Wavewalker’ – 

including wave height, swell and wind 

speed – were all being exceeded,  

preventing planned departure for an 

anticipated four days at the time of Early 

Warning being submitted to the client, but 

raising risk that should weather conditions 

deteriorate further then additional costs 

may be incurred. 

In addition, high winds and sea state 

associated with the storm impacted 

concrete works, requiring them to be 

suspended. Where possible, activities 

were re-sequenced however the weather 

conditions required work to proceed  

less efficiently than normal.

Description – time and effort 

This Compensation Event claim occurred  

in the penultimate month of the project, 

and thus is only at early stages in the 

process at time of writing, having issued 

the Early Warning notice but not initiated 

substantive investigation or client 

negotiations yet. As such it has involved 

approximately 123 hours of work by  

the contractor. As with all Compensation 

Events, there may be upcoming  

negotiations between client and contractor 

that add time, complexity and cost. 

As noted, the client was not able  

to be engaged during the claims process  

due to the commercial sensitivities  

involved, therefore client-side effort 

estimates were reliant on contractor 

meetings etc - there may be additional 

client-side costs not visible to  

the contractor. 

Table 18: effort cost for Dawlish February Compensation Event (ongoing at as end of February 2021). 
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Feedback category Current process EHAB Site diary 

Time to complete Site Supervisor:  Approximately 30 mins per day 

(over three sites)

Site Supervisor:  Approximately 10 mins per day - quicker 

to type and linked to task

Frequency of 

completion

Project Engineer:  All through the day. Depends on 

what’s happening. Could be three times, could be 30

Site Supervisor:  All through the day. Depends on what’s 

happening. Could be three times, could be 30

Level of detail Site Supervisor: 

•    Low detail, may enter “rainy day / sunny day”

•    Sometimes forget the weather because so busy 

writing everything else. Never put mm of rain, or 

windspeed 

Quantity Surveyor: 

•    Level of detail is highly dependent on the person 

filling in the site diary

Site Supervisor: 

•    The app has the precise weather measurements 

Quantity Surveyor: 

•    Level of detail is highly dependent on the person filling  

in the site diary

•    Weather Ledger site diaries show additional hour-by-

hour weather metrics

Breadth of information Site Supervisor: 

•    Photos taken as supporting evidence but kept 

on the phone. If needed, Site Supervisor scrolls 

through and finds it 

Quantity Surveyor: 

•    Level of detail is highly dependent on the person 

filling in the site diary

Site Supervisor: 

•    Photos taken as supporting evidence and uploaded  

to the app’s site diary entry 

Quantity Surveyor: 

•    Level of detail is highly dependent on the person filling  

in the site diary

Ease of use Site Supervisor: 

•    Easy, is manual paper books  

Quantity Surveyor:

•    Easy to navigate

Site Supervisor: 

•    Quite simple. Adapted to it straight away 

Quantity Surveyor:

•     Easy to navigate

Time to access 

completed site diaries 

Quantity Surveyor:  2 days – if not included in the 

original distribution for the daily site diaries then  

would have to request the diaries from the engineer

Quantity Surveyor: 5 mins days – with access to the links, 

can access all site diaries

Time to retrieve 

specific information 

Quantity Surveyor:  2 hours (assumption as no 

Compensation Event occurred during the study 

period) 

Quantity Surveyor:  2 hours (assumption as no 

Compensation Event occurred during the study period)

Overall benefits Quantity Surveyor:  App site diaries have the potential to 

benefit site more than the current process, as are easily 

accessible by the entrant throughout the day, rather than 

populating at the end of the day and missing something 

that has happened

Overall negatives Quantity Surveyor:

•    The current process involves populating the site 

diary at the end of the day so there is more of an 

opportunity to miss something that has happened

Site Supervisor: 

•    Some aspects of user data entry could be streamlined, 

repetition avoided

•    “I don’t trust digital tools to not lose data” 

Quantity Surveyor:

•    Some training may be required for members of staff to 

complete the site diaries using the app

Table 19: feedback on the site diary by Site Supervisor (completing the diary) and Quantity Surveyor (reviewing the diary as an evidence base)..

6.2 Site diary review evaluation feedback 
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