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Executive Summary

This report, undertaken on behalf of Peel Gas and Qil Ltd, extends the 2014 AMION study into
the potential impact of shale gas development in the Ocean Gateway area® and considers the
development of a supply hub to service the Bowland Shale area. The report:

e reviews evidence as to the nature and scale of supply chains within the shale gas sector;

e examines the potential economic impact of establishing a supply hub to support Northern
and Central UK onshore oil and gas exploration and extraction, servicing conventional and
unconventional gas and oil developments across the North and Midlands of England;

e considers workforce skills requirements likely to be associated with development of the
hub; and

e outlines the package of actions needed to create the hub.

Shale gas supply chains can be complex with the result that there are relatively few detailed
supply-chain analyses. U.S. studies? point to construction/well services and capital goods as
likely to account for over 50% of supply chain benefits. The only UK investigation into potential
supply chain gains from shale development is the Ernst and Young (2014) study®. This suggests a
spend of £330 million to bring a single well pad (assumed to be 10 verticals, 40 laterals) on-
stream of which hydraulic fracturing accounts for £205 million, drilling and completion accounts
for £83 million and water/waste storage and disposal/transportation account for most of the
remainder.

The methodology for estimating the potential impact of a supply chain hub, based in the North
West but servicing the North and Midlands of England, is essentially the same as that for the
earlier 2014 Ocean Gateway study. This involves modelling six stages of activity in the
development and extraction process — enabling, site preparation, exploration and appraisal,
development and distribution, operation and maintenance and decommissioning. In extending
the modelling process, the analysis now incorporates a series of efficiency gain assumptions to
reflect knowledge gathered through development experience.

The development scenario envisages 1,000 vertical and 4,000 horizontal wells (across an
assumed 100 well pad sites) with overall development costs to 2048 estimated at £30.6 billion, a
peak annual cost of £2.6 billion and an annual average cost of £694 million (Table 1).

Table 1: Development Summary: 2019-2048

Developed (Vertical/Horizontal) Wells 1,000/4,000
Maximum Annual Cost £2.6bn
Average Annual Cost £694m
Cumulative Spend £30.6bn

AMION Consulting (2014), ‘Potential Economics Impacts of Shale Gas in the Ocean Gateway”’. The Ocean Gateway is defined as the
Liverpool, Manchester and Cheshire and Warrington Local IEnterprise Partnership (LEP) areas

Hefley, W. E., et al. (2011), ‘The Economic Impact of the Value Chain of a Marcellus Shale Well’, Working Paper, Katz Graduate School of
Business. University of Pittsburgh. Pittsburgh, PA.

Seydor et al (2012), ‘Understanding the Marcellus supply chain’, Katz Graduate School of Business. University of Pittsburgh. Pittsburgh, PA
IHS (2014), Supplying the Unconventional Revolution

Ernst and Young (2014), ‘Getting ready for UK Shale Gas’
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In order to assess the impact of creating a supply hub, the economic implications (in terms of
employment within the Bowland Shale area) of two scenarios have been modelled. The first
assumes that no hub is created and that the proportion of local inputs remains at their relatively
low initial levels with the rest being ‘imported’ from outside of the area. The second is based on
the assumption that, through co-ordinated private and public sector actions, the Bowland Shale
area and, in particular, the Ocean Gateway within it, would become a UK and international
‘centre of excellence’, with a much greater proportion of inputs supplied from within the area.

Thus the two impact scenarios assessed reflect differing assumptions regarding the presence
(with hub) or absence (no hub) of a co-ordinated supply chain infrastructure. As far as the no
hub scenario is concerned, peak year modelling projections define potential for 2,179 direct,
2,383 indirect and 769 induced jobs and some 5,333 in total. In the event of hub development,
potential is defined as 5,463 direct, 4,683 indirect and 3,002 induced jobs, a total of 13,148 jobs.

Table 2: Supply Chain Scenarios— Bowland Shale Area Impact (peak year employment)

Stage Without Hub With Hub
Direct 2,179 5,463
Indirect 2,383 4,683
Induced 769 3,002
Total 5,333 13,148

The creation of a successful supply hub has the potential to generate over 7,800 more local peak
year jobs within the Bowland Shale area. The total of some 13,150 peak year jobs under the with
hub scenario is almost 2.5 times greater than would be generated under the without hub
scenario.

Expansion and performance of the shale gas sector is clearly predicated on development of an
appropriately skilled and trained workforce. Noting the recent introduction of the National
College for Onshore Qil and Gas, the report examines the range of occupations and skills that
contribute to the shale sector and reflects on the profile of likely skill requirements using both
US and UK evidence.

The supply hub will result in a physical clustering of activity, much of which is likely to be located
within the Ocean Gateway part of the Bowland Shale area. A range of actions will be required to
realise the benefits, which will include significant opportunities for Small and Medium-sized
Enterprises (SMEs), and create the hub, including:

e attracting major first-tier suppliers, such as oilfield service companies and rig and steel
casing suppliers and manufacturers, to locate within the area;

e ensuring that local manufacturing, construction and other businesses are equipped to
supply the growing Shale Gas industry and (linked to first-tier suppliers) attracting specialist
suppliers to invest in the area;

e developing the logistics chain with the Port of Liverpool acting as a critical port of entry for
key inputs such as steel pipe, drilling, completion and fracturing materials, as well as initially
drill rigs. The Manchester Ship Canal, the International and local airports and the major
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road and rail network provide the logistic arteries that will ensure that the supply chain is
able to service the industry across the Bowland Shale area from west coast to east;

e realising mid-stream benefits supplying existing businesses that require feedstock raw
materials or large energy inputs. Various major businesses in the Ocean Gateway area, such
as INEQOS, have already indicated that shale gas can have a positive impact on their
business;

e investing in infrastructure with potential development including grid connections via Local
Transmission System (LTS) and National Transmission System (NTS) distribution networks,
processing units and private pipelines for high energy users in cluster areas;

e investing in research and development (R&D), extending the existing base of R&D assets to
create an international hub linked to the wider energy sector and building upon the
strengths of institutions, such as the University of Chester and the developments under way
at Thornton Science Park;

e skills development will mean developing programmes to support the need for both
specialist and general skills at a variety of levels, which would build upon the existing pool
of labour with relevant engineering, construction, logistics and other skills. There will be
requirements for both specialist and more general training;

e promoting access to employment opportunities through integrated working with Local
Enterprise Partnerships and other public sector organisations to promote local access to the
jobs that will be created; and

e marketing and branding in terms of establishing a brand name and logo, developing and
implementing a Marketing and Promotions Plan and creating a package of marketing and
promotional materials including a website, i-brochure and information packs.

Overall delivery of the supply hub will require the collaboration of private and public sector
partners, in particular the Shale Gas companies, suppliers, and the Local Enterprise
Partnerships. This will mean establishing a co-ordination group which would provide oversight
and support the integration of actions. Delivery of the hub could involve pooling a proportion of
the fiscal benefits/community funding to provide resources to implement the strategy and
invest in the development of the local economy.

There is significant potential to create a UK and international shale gas supply hub ‘centre of
excellence’ within the Bowland Shale area and, in particular, in the Ocean Gateway.
Opportunities of the nature provided by the shale gas estimates in the UK, and especially the
Bowland Shale, are rare. They can only be maximised if the private sector takes the lead in
building on the existing economic assets and provides a major input in infrastructure and skills
investment to realise the opportunity and support UK energy needs. In this context, it is clear
that:

e development of a supply hub is critically important in underpinning a world-class shale gas
area in the North and Midlands;
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e the generation of significant economic activity and employment, and the associated boost
to regional investment, will present major opportunities to support growth and contribute
to initiatives such as the Northern Powerhouse;

e the integration of academic centres of excellence with cutting-edge industrial R&D will
represent a world-class ‘centre of excellence’; and

e there exists an infrastructure of suitable land, premises and connectivity already in place in
the Ocean Gateway.

Such opportunities are not a given. Allowing component labour and capital simply to be
imported will, on the evidence of this report, reduce the potential economic beneifts
substantially. Delivering the supply hub could more than double the potential employment
gains resulting in total in some 13,150 peak year jobs and creating a UK and international
‘centre of excellence’.
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Introduction

In 2014, AMION Consulting was appointed by IGas Energy plc and Peel Environmental Ltd to
undertake an assessment of the potential economic impacts of extracting shale gas in the Ocean
Gateway area®, illustrated in Figure 1.1. The report examined existing evidence regarding
economic impact and developed a bespoke model to assess potential future employment gains.

Figure 1.1: Ocean Gateway area
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This report, undertaken on behalf of Peel Gas and Qil Ltd, extends this initial study in a number
of ways. In the first instance, the report reviews evidence as to the nature and scale of supply
chains within the shale gas sector. It then examines the potential economic impact of
establishing a supply chain hub to support Northern and Central UK onshore oil and gas
exploration and extraction, servicing, in particular, conventional and unconventional gas and oil
developments across the North and Midlands of England. This analysis is supplemented by
consideration of workforce skills requirements likely to be associated with development of the
hub and the report concludes with consideration of the package of actions needed to create the
hub.

4

The Liverpool, Manchester and Cheshire and Warrington Local Enterprise Partnership (LEP) areas

1
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Shale gas supply chains

Introduction

Shale gas supply chains are complex with the result that there are relatively few detailed supply-
chain analyses. Nevertheless, there has been some level of investigation with recent studies
including consideration of the Marcellus shale area®, the US in general® and the UK’.

Marcellus Supply Chain Study

The Marcellus report provides a detailed description of shale gas activity with each phase
providing opportunities for supply chain development (Table 2.1). It points to numerous stages
of the chain ranging from permitting/exploration to transport and distribution and
demonstrates the extensive range of activities and equipment that are associated with shale gas
development®. The report does not, however, provide much in the way of guidance as to the
relative scale of costs/inputs.

Table 2.1: Marcellus Shale Supply Profile

Exploration/Permitting Site Development/Drilling
Seismic/Geological investigation Mud ponds

Land acquisition/leasing Drilling rigs
Environmental assessment Casing/cementing
Permitting Pumps/compressors

Power generators

Storage tanks

Security fencing

Onsite offices and accommodation

Fracturing Production/Distribution
Water Treatment facilities
Sand Pipelines
Chemicals Compressors
Wastewater Metering
Waste treatment Valves
Fuel

Hefley, W. E., et al. (2011), ‘The Economic Impact of the Value Chain of a Marcellus Shale Well’, Working Paper, Katz Graduate School of

Business. University of Pittsburgh. Pittsburgh, PA.
Seydor et al (2012), ‘Understanding the Marcellus supply chain’, Katz Graduate School of Business. University of Pittsburgh. Pittsburgh, PA

IHS (2014), Supplying the Unconventional Revolution
Ernst and Young (2014), ‘Getting ready for UK Shale Gas’
This outline is US specific and may include practices not permitted within the UK.

2
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IHS US supply chain study

The IHS (2014) report provides a more succinct profile of the supply chain operating through five
distinct elements — capital goods, construction/well services, logistics, materials and
professional services (Table 2.2).

Capital Goods Construction/Well Services

Construction and utility equipment Well services and drilling support
Machine and cutting tools Well pad access and gathering infrastructure
Material handling and cranes Pipelines and midstream infrastructure
Engines and power systems Processing, refining and export infrastructure
Trucks and truck equipment Roads and other public infrastructure

Pumps and pumping equipment

Gas compression equipment

Pipeline trenching and boring equipment
Flow measurement and control equipment
Storage tanks and equipment

Logistics Materials
Pipeline shipment Steel: tubular and fabricated
Rail shipment Fracturing sand
Truck shipment Chemicals
Water shipment. Cement

Hoses, fittings and components
Aggregates and ready mix

Professional Services
Facilities and site engineering
Land and right of way services
Water supply and management
Environmental engineering

Waste management and disposal

No costs are attached to the individual elements and all analysis is assessed in terms of
national/state-wide impacts. Overall, the report suggests that two of these groups —
construction and well services and capital goods - are likely to account for just over 50% of
supply chain benefits in the US. In terms of the latter, cutting tool and machine tool
manufacturing and wholesale of machinery and equipment are defined as primary beneficiary
sectors. Sand and gravel mining, architectural, engineering and related services, general freight
trucking and heavy duty truck manufacturing are the other sectors identified as likely to
prosper.

Ernst and Young UK supply chain study

The only UK investigation into potential supply chain gains from shale development is the Ernst
and Young (2014) study. This assesses the supply chain across a number of categories ranging
from acquisition through to production (Table 2.3).
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Table 2.3: Ernst and Young ale Gas Supply Chain Categories

Acquisition and Exploration Drilling and Completion
Environmental and regulatory approval Designing well pad requirements
Surface leasing and permits Mobilising drill rig requirements
Geophysical and geochemical surveys Installing infrastructure
Site excavation, preparation Cementing casing into bore
Drilling Sourcing and receiving drilling mud additives
Evaluation Drilling and installing production casing

Fracturing Production
Demobilising drill rig Confirming well viability
Installing permanent well heads Installing surface facilities
Mobilising fracturing equipment Installing pipe infrastructure
Sourcing and receiving fracturing fluids Preparing site for decommissioning
Pumping fracturing fluids
Treating/transport waste and waste water
Testing for recovery potential

Ernst and Young also provide an estimate of the spend level required to bring a single well pad
(assumed to be 10 verticals, 40 laterals) on-stream and the presence or otherwise of capacity
constraints (Table 2.4). Costs amount to £330 million of which hydraulic fracturing accounts for
£205 million, drilling and completion accounts for £83 million with water/waste storage and
disposal/transportation accounting for most of the remainder.

In terms of UK capacity, areas of specific weakness identified by Ernst and Young include rig
availability, directional drilling and hydraulic fracturing equipment. Additional capacity is viewed
as necessary for: drilling and steel casing; ancillary equipment and services; cementing services;
drilling fluids and engineering; proppant; and waste management. No constraint is envisaged for
drilling fluids, chemicals, or water storage/transportation.
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Table 2.4: E&Y UK Shale Gas Supply Chain cost and Potential

Drilling and Completion (£82.6m)
Steel casing
Rig hire
Ancillary equipment/service
Cementing services
Directional drilling
Drilling fluids/engineering

Drilling fuel

Supply Chain Commentary:
Additional capacity required
Extensive Investment required
Additional capacity required
Additional capacity required
Extensive Investment required
Additional capacity required

No constraint envisaged

Hydraulic Fracturing (£205m)
Equipment
Proppant
Chemicals

Supply Chain Commentary:
Extensive Investment required
Additional capacity required
No constraint envisaged

Waste Management (£27.7m)
Waste water management

Drilling Waste management)

Supply Chain Commentary:
Additional capacity required
Additional capacity required

Storage/Transportation (£12.7m)
Waste transportation

Water storage

Supply Chain Commentary:
No constraint envisaged

No constraint envisaged

Building on previous work by the Institute of Directors®, the study reports a peak year impact of
64,000 jobs of which 6,092 are defined to be direct, 39,405 are indirectly supply chain related

and 19,036 are supply chain induced.

9 Institute of Directors (2013), ‘Getting Shale Gas Working’.




3

3.1

AMION

‘ Peel Gas and Qil Ltd

Shale Gas - Creating a Supply Hub for the Bowland Shale - A Report

Consulting April 2015

Impact assessment — Bowland Shale area

Model

One of the objectives of this report is to examine the potential impact of developing a supply
chain hub based in the North West but servicing the North and Midlands of England. The
approach adopted has the same structure as that described in the earlier Ocean Gateway study.
This study goes a stage further considering the impact across the Bowland Shale, from the West
Coast to the East Coast of the UK. Development activity for well pads is profiled in terms of six
stages that extend across a thirty three year horizon. The stages cover:

e ‘enabling’ - the range of preparatory actions (including seismic acquisition) required to
acquire sub-surface geological data and to achieve consents and permissions alongside
development planning for each potential site;

e ‘site preparation’ - including all front-end design and civil engineering inputs necessary to
prepare each site for drilling and subsequent development and production;

e ‘exploration and appraisal’ - drilling exploratory and appraisal wells including vertical and
horizontal fracturing and flow testing;

e ‘completion and distribution’ - the drilling-out of vertical/lateral wells on a site (or pad),
gas production and connection to gas network infrastructure;

e ‘operation and maintenance’ - the activities necessary to ensure safe, efficient flow of gas
over the lifetime of each well; and

e ‘decommissioning’ - all activities necessary to plug and abandon wells in a safe and
compliant manner, remove all equipment and reinstate the well pad site to its prior
condition.

The core of the study, as previously, lies in tracking the way in which expenditure profiles are
likely to flow through the geographies of interest and the extent to which they are ‘retained’,
providing profit and employment opportunities for businesses and residents. To facilitate the
assessment of supply chain impacts, two scenarios are considered. These represent contexts in
which UK exploration and extraction takes place with and without an attempt to coordinate
supply chain infrastructure and develop a local skills base.

The impact model employed is based on a ‘multiplier’ structure that takes into account not only
direct and ‘first-tier supplier’ spending/employment but the subsistence and leisure spend of
non-resident workers, subsequent supply-chain spend and the ‘induced’ spending of all those
individuals that receive wages/salaries as part of this process.

One important difference with the previous study is that the latter examined potential in the
context of all supply chain activity being located within the UK, providing a ‘ceiling’ estimate of
impact. This assumption is, by necessity, set aside as the objective of this new exercise is to
examine impact in relation to variations in supply-chain ‘concentration’. In other words, the
proportion of inputs supplied from within a given economic geography.
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Assumptions

Development context

The development context involves a total of 100 well pad sites each having 10 vertical and 40
horizontal wells (1,000 vertical and 4,000 horizontal) drilled over the period 2019 to 2032.
Drilling peaks over the period 2028 to 2032 with additional costs incurred until 2048. It is
initially assumed that both exploration and test wells have 45% success rates with the latter
increasing to 75% over a ten year period. Expenditure profiles are defined in Table 3.1.

Stage Cost Timescale Efficiency Gain
Enabling £1m per site Year 1 55% by 2022/23
Site Preparation £0.5m per site Year 2 None
Exploration/Appraisal £10m/£15m per well Year 2 20% by 2022/23
Completion £330m per well pad Year 3 25% by 2022/23
Distribution £5m per well pad Year 3 None
Operation/Maintenance £0.5m fixed plus % CAPEX Year 4-19 20% by 2022/23
Decommissioning £5m per site Year 20 None

Unit costs are broadly similar to those employed in the Ocean Gateway study®® though these are
now subject to a range of efficiency assumptions with experience in exploration and extraction
assumed to improve productivity!’. Application of these cost structures imply a cumulative
spend of £30.6 billion over the period 2016 to 2048 (Table 3.2).

Table 3.2: Development Summary: 2016-2048

Developed (Vertical/Horizontal) Wells 1,000/4,000
Maximum Annual Cost £2.6bn
Average Annual Cost £694m
Cumulative Spend £30.6bn

Impact scenarios

The focus of the proposed hub is the Bowland Shale area from the North West coast to the
North East coast. (see Figure 3.1). It is envisaged that this core area could become the focus for
the industry within the North and Midlands. Consequently, the modelling work assesses the
extent to which, with suitable support, the supply chain components could be accommodated
within the Bowland Shale area and, in particular, clustered within the Ocean Gateway.

10 sourced by IGas and detailed in the AMION (2013) study.

11

Defined via consultation with industry experts.
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Figure 3.1: Bowland Shale area
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In order to assess the impact of creating a supply hub, the economic implications (in terms of
employment within the Bowland Shale area) of two scenarios have been modelled. The first
assumes that no hub is created and that the proportion of local inputs remain at their relatively
low initial levels. The second is based on the assumption that, through co-ordinated private and
public sector actions, the Bowland Shale area and, in particular, the Ocean Gateway within it,
would become a UK and international ‘centre of excellence’, with a much greater proportion of
inputs supplied from within the area.

Thus the two impact scenarios are assessed reflecting differing assumptions regarding the
development of a co-ordinated supply chain infrastructure. The set of assumptions made in
relation to these scenarios are outlined in Table 3.3.

Table 3.3: Supply Chain Scenarios— Bowland Shale Area

Assumption Profile No Supply Hub Supply Hub
Residency (Direct Workers) 20% 60%
Co-located First Tier Supply Chain 22% 47%
Co-located Other Tier Supply Chain 7.5% 25%
Subsistence Spend in Area 90% 90%
Leisure Spend in Area 100% 100%

With much more extensive exploration and extraction activity, set over a much larger
geography and in the absence of any hub development, we assume that residency within the
Bowland Shale area might be constrained to the order of 20%. On the other hand, with the
obvious attraction of a well-developed hub (and associated labour market infrastructure), we
assume that his might rise to 60% at the point of peak activity.

The scale of first-tier co-located supply-chain activity is determined by a process which takes the
Ernst and Young (2014) profile of supply-chain costs and examines both current and future
potential supply chain presence in the wake of hub development. Weighted by expenditure,
this suggests that up to 22% of supply chain spend might conceivably be located in the Bowland
Shale area in the absence of hub development rising to 47% in the presence of hub
development.

Subsequent tier co-location is varied around the 15% assumption made in the Ocean Gateway
study while assumptions about subsistence and leisure spend activity are very similar in nature
to the latter.

Results

Employment impacts are assessed via the process outlined above and Table 3.4 details scenario
peak-year impacts for the Bowland Shale area. As far as the no hub scenario is concerned, peak
year modelling projections define potential for 2,179 direct, 2,385 indirect and 769 induced jobs
and some 5,333 in total. In the event of hub development, potential is defined as 5,463 direct,
4,683 indirect and 3,002 induced jobs, a total of 13,148 jobs.
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Stage No Supply Hub Supply Hub
Direct 2,179 5,463
Indirect 2,385 4,683
Induced 769 3,002
Total 5,333 13,148

Figure 3.2 shows these results graphically.

Figure 3.2: Bowland Shale peak year employment

No Supply Hub
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The creation of a successful supply hub has the potential to generate over 7,800 more local
peak year jobs within the Bowland Shale area. The total of some 13,150 peak year jobs under

the with hub scenario is almost 2.5 times greater than would be generated under the without
hub scenario.

10
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Labour market and skills

Developing Skills

Expansion and performance of the UK shale gas sector is clearly predicated on the development
of an appropriately skilled and trained workforce. The UK has a wealth of experience in terms
of the offshore oil and gas sector but steps have also been taken to ensure that onshore
capacity will be available through the National College for Onshore Qil and Gas. The National
College will:

provide high level specialist skills needed by the industry from ‘A’ level equivalents right
through to postgraduate degree level, and train teachers and regulators;

accredit relevant training and academic courses run by other institutions;

carry out research and development for improved equipment, materials and processes that
will increase the efficiency and reduce the environmental impact of operations; and

work with schools to encourage children to consider careers in the industry, and to help
them make the right subject choices early on.

The college will be headquartered in Blackpool and linked to five colleges across the UK:

Blackpool and the Fylde College’s Lancashire Energy HQ will be at the centre of activities
delivering a comprehensive range of qualifications up to postgraduate level, with facilities
including a drill simulator and emergency control simulator;

the University of Chester’s Faculty of Science and Engineering at Thornton Science Park will
deliver a number of undergraduate and postgraduate degree courses as well as specialist
masters, MRes (Masters by Research) and PhD programmes, and has recently been
awarded funding to construct an Energy Systems Demonstrator;

the Portsmouth Highbury College Centre of Excellence in Construction, Energy &
Sustainable Technologies provides a comprehensive range of accredited and bespoke
courses to support entry to and progression in the onshore energy industry. The College is
also developing strong links with the Southern Alberta Institute of Technology, located in
Calgary, Canada’s hub for oil and gas operations;

Redcar and Cleveland College’s Teesside Oil and Gas Academy will deliver a range of
accredited and specialist bespoke courses, including Drilling and Petroleum Engineering,
Geology and Geophysics, Quality Management Systems, and Piping and Pipeline
Engineering; and

the University of Strathclyde Weir Advanced Research Centre will accelerate the
development of high pressure pumping, hydraulic fracturing and other above ground
hardware together with the training of highly skilled employees to operate the equipment.
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Skills mix

The range of occupations and skills that contribute to the shale sector is extensive although, in
common with supply chain analyses, there are few workforce needs assessments. One of the
more prominent US studies once again relates to the Marcellus shale area'?. This reports that
anything up to 150 different occupations may have some input into the development of a well
pad with the primary occupations detailed in Table 4.1.

Occupation Category %

General Office (Accounting, IT, secretarial etc) 20.3
General Labour 20

Heavy Equipment Labour (Crane rig, mover etc) 16.9
Drivers 9.8
Semi-Skilled Tech 6.0
Landmen/Real Estate 5.4
Supervisors 4.6
Lawyers 4.1
Engineers 3.4
Geologists 2.6
Welders-Helpers 1.3
Timber Logging 1.3
Paralegal 1,1
Cartographer/GIS 0.9
Welders/Helpers 0.9
X-Ray 0.8
Inspectors 0.6

These roles relate only to the direct workforce and while the report specifies that the majority
comprise unskilled or semi-skilled roles, all also require some skills and knowledge unique to the
oil and gas sector. Given projected well numbers, the report uses this profile to define future
workforce requirements.

In the UK, the 2014 Ernst and Young study also examines direct skills requirements (Table 4.2).
The analysis set around seven broad categories though drilling and completion occupations
dominate, accounting for over 60% of direct job requirements.

12 Marcellus Shale Workforce Needs Assessment/Update (2009, 2011), Marcellus Shale Education and Training Centre
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Skills Category Roles %

Drilling/Completions Crews (drilling, casing, cement), Engineering services,,
Supervisors, Project managers, Equipment operators, 62
Labourers, Mud-loggers, Geologists, Drivers

Hydraulic Fracturing Crews (fracturing/perforating), Engineering services,
Supervisors, Project managers, Equipment operators, 5
labourers, Crane/tower operators, Waste
water/Disposal Drivers

Petroleum Engineering/geoscience | Petroleum engineers, Geologists/geophysicists, Lab 9
technicians Seismic crews

Planning/HSE/Environmental Local planning authorities, HSE well examiners 2
Environmental risk/impact assessors

Operations Management O&M technicians, security guards, fuel truck drivers,
waste disposal vehicle drivers, trades services and 11
apprentices

Construction Excavation heavy equipment operators, Engineering
(civil, mechanical, chemical, electrical), Project 1
management, trades services and apprentices

Office Support Field services support - drilling, well completions,
geology, Health and safety, Approvals and permits, 10
procurement, Site planning, Procurement, PR,
Community relations, Finance and admin professionals,
Market and sales professionals

It is not possible to directly compare these two alternative skill mix perspectives though it is
feasible to examine the implications of each in terms of the direct jobs anticipated in the
Bowland Shale area (Table 4.3).
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Occupation Category: Marcellus ETC (2009,2011) No
General Office (Accounting, IT, secretarial etc) 1,109
General Labour 1,093
Heavy Equipment Labour (Crane rig, mover etc) 923
Drivers 535
Semi-Skilled Tech 328
Landmen/Real Estate 295
Supervisors 251
Lawyers 224
Engineers 186
Geologists 142
Welders-Helpers 71
Timber Logging 71
Paralegal 60
Cartographer/GIS 49
Welders/Helpers 49
X-Ray 76
Total 5,463
Occupation Category: Ernst and Young (2014) No
Drilling/Completions 3,387
Hydraulic Fracturing 273
Petroleum Engineering/geoscience 492
Planning/HSE/Environmental 109
Operations Management 601
Construction 55
Office Support 546
Total 5,463

This profile is shown graphically in Figure 4.1.
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Figure 4.1: Bowland Shale: Direct jobs by Marcellus and E&Y occupation
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Both methodologies confirm the prevalence of general labour (including heavy equipment
crews and drivers) relating to drilling/completion and hydraulic fracturing though general office

occupations are more extensive in the Marcellus model.

Above and beyond direct jobs, the impact model suggests that supply chain gains are
concentrated in the manufacturing, construction and (non-financial) business sectors which

account for 60% of indirect jobs.
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Maximising the benefits — Creating a Shale Gas
Supply Hub for the Bowland Shale

Overview

There is a major opportunity to create a shale gas supply hub for the Bowland Shale area in the
Ocean Gateway, which would become a ‘centre of excellence’ with UK and international
relevance.

Extensive research has highlighted the benefits of clustering for businesses in a given industry
including enhanced access to key inputs (in terms of suppliers and skilled employees), the ability
to collaborate, develop new products and services, and to identify, respond to and create new
market opportunities. These in turn lead to wider economic benefits including increased
competitiveness, higher productivity and profitability, innovation, employment growth and new
business creation (agglomeration effects). The key distinguishing feature of a successful cluster
is interconnectivity between individuals and businesses through supply chains, informal
networks, recruitment practices or formal collaboration processes. Notwithstanding the growth
of new information and communications technologies, geographical proximity remains a key
factor in supporting the development of such linkages.

A range of actions will be required to realise the benefits and create a hub for shale gas activity
based in the Ocean Gateway. These will need to form part of a comprehensive strategy or
package implemented by the private and public sector working together, which includes
activities to attract new investors, develop existing businesses, create new ones and ensure a
suitably skilled workforce is available. In addition, establishing the profile of the area as the
main hub of the shale gas supply chain and skills expertise will be important. There is the
potential to create a physical focus for the hub by clustering activity within the Ocean Gateway
(see Figure 5.1).

A Shale Gas Hub Strategy

Attracting first-tier suppliers

Critical to the success of the hub strategy will be attracting major first-tier suppliers to locate
within the area. This will involve direct discussions with major international businesses (such as
oilfield service companies and rig and steel casing suppliers and manufacturers) and support to
facilitate them to establish an operational base in the area. Their activities are likely to be of a
relatively limited scale initially, but would then grow as the number of wells and requirements
for additional rigs and other inputs expands.
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Figure 5.1: Potential supply hub cluster location
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Developing second and subsequent tier suppliers

There is an extensive range of existing businesses, including a significant number of Small and
Medium size Enterprises (SMEs) that would be well placed to service the shale gas industry. In
addition, specialist suppliers may invest in the area in response to the opportunities.

Developing the supply chain will therefore comprise two main elements: firstly, ensuring that
local manufacturing, construction and other businesses are equipped to supply the growing
shale gas industry. Secondly, attracting specialist suppliers to invest in the area. The latter is
likely to be closely associated with the attraction of first-tier suppliers. It will be important to
raise awareness amongst prospective suppliers, as well as ensuring that the requirements of the
industry are generally well known and that information about the potential existing base of
suppliers is available to the shale gas companies. A key component of this work will be seeking
to support existing businesses to develop the necessary skills and capacities.

Developing the logistics chain

The Port of Liverpool will be a critical port of entry for key materials, such as steel pipe and
drilling components. The supply chain then has excellent connectivity throughout the area,
including using the Manchester Ship Canal as a transport and logistic ‘artery’. Ensuring that the
logistics chain is available to service the industry across the Bowland Shale area and beyond will
also be a key issue. This will mean working with existing logistics firms, as well as potentially
developing new businesses to service the industry building upon the strong water, rail, road and
airport infrastructure already available in Ocean Gateway.

Realising the mid-stream benefits

A key benefit of extracting shale gas locally will be the potential to supply existing businesses
that require feedstock raw materials or large energy inputs. Various major businesses in the
Ocean Gateway area, such as INEOS, have already indicated that a secure supply of shale gas
can have a positive impact on their business. This will be important in sustaining existing
businesses within the area as well as providing the opportunity to attract new activity.

Investing in infrastructure

In order to realise the full benefits, it will be essential to build upon the existing strong base of
utilities infrastructure in the area. Connections to Local Transmission System (LTS) and National
Transmission System (NTS) distribution networks could take more than five years to complete
and gas processing may be required depending on the produced raw gas stream chemical
composition. An independent pipeline linking high volume energy users in cluster areas to the
shale gas well pad sites could provide a more cost effective solution to servicing their energy
needs.
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Investing in research and development

There are significant opportunities to build upon the existing base of research and development
(R&D) assets to create an international hub linked to the wider energy sector. This could build
upon the strengths of institutions, such as the University of Chester and the developments
under way at Thornton Science Park that directly relate to the shale gas sector and wider energy
needs.

Skills development

A key issue if the industry is to successfully develop will be ensuring that the necessary skills are
available. This will mean developing programmes to support the need for both specialist and
general skills at a variety of levels, which would build upon the existing pool of labour with
relevant engineering, construction, logistics and other skills. There will be requirements for
both specialist and more general training. The National College for Onshore Oil and Gas in
Blackpool, together with the University of Chester, will have key roles to play in this.

Promoting access to employment opportunities

The industry can also work with the Local Enterprise Partnerships and other public sector
organisations to promote local access to the employment opportunities that will be created.
This could involve, amongst other things,

e organising recruitment events to raise awareness of job opportunities as they come on
stream:

e promoting and supporting businesses through the recruitment process;

e developing tailored pre-recruitment training programmes in conjunction with employers
and as part of targeted recruitment offers; and

e developing bespoke training programmes to meet the needs of the industry.

Marketing and branding

Specific marketing actions may also be required combining public and private partners working
together. This could include:

e establishing a brand name and logo;
e developing and implementing a Marketing and Promotions Plan;

e creating a package of marketing and promotional materials including a website, i-brochure
and information packs.

Delivering the supply hub

Delivering the supply hub will require the collaboration of private and public sector partners, in
particular the shale gas companies, suppliers and the Local Enterprise Partnerships. This will
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mean establishing a co-ordination group, which would provide oversight and support the
integration of actions.

In order to fund the successful delivery of the hub, a proportion of the fiscal
benefits/community funding could be pooled to provide resources to implement the Strategy
and invest in the development of the local economy.
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Conclusions

There is significant potential to create a UK and international shale gas supply hub ‘centre of
excellence’ within the Bowland Shale area and, in particular, in the Ocean Gateway. Once
established, initialised by the first-tier supply chain activity, the supply hub could expand to
service the UK and work in conjunction with other European hubs.

Opportunities of the nature provided by the shale gas estimates in the UK, and especially the
Bowland Shale, are rare. They can only be maximised if the private sector takes the lead in
building on the existing economic assets and provides a major input in infrastructure and skills
investment to realise the opportunity and support UK energy needs. In this context, it is clear
that:

e development of a supply hub is critically important in underpinning a world-class shale area
in the North and Midlands;

e the generation of significant economic activity and employment, and the associated boost
to regional investment, will present major opportunities to support growth and contribute
to initiatives such as the Northern Powerhouse;

e the integration of academic institutes, such as Blackpool and Fylde College and the
University of Chester and the developments underway at Thornton Science Park with
cutting-edge industrial R&D will contribute strongly to the ‘centre of excellence’ and the
creation of agglomeration benefits; and

e there exists an infrastructure of suitable land, premises, and connectivity already in place in
the Ocean Gateway.

Delivering the potential benefits is not a given. Allowing component labour and capital simply to
be imported will, on the evidence of this report, reduce potential economic gains substantially.
The total of some 13,150 peak year jobs created under the with hub scenario is almost 2.5 times
greater than would be generated under the without hub scenario.
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