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2 3

Research compiled by Itron has revealed 

that 51% of renewables installers have 

not received training on itting meters, 
despite the requirement for metering on 

commercial renewable heat projects, in 
order to qualify for the Renewable Heat 

Incentive (RHI). 

 

The research, qualiied under the MCS, 
indicates an urgent need for greater 

education on metering, since DECC 
estimate that over 900,000 renewable 
heat projects will be installed in the UK by 

2020 under the domestic and commercial 

RHI .  72% of the installers surveyed said it is 

not possible to deliver against the scheme 

without adequate training.  

To meet the metering installation skills 

gap, Itron has launched a new interactive 
e-learning guide helping installers to it 
meters effectively and eficiently. Installers 
can use the guide from the ofice desktop 
or ‘in the ield’ from a mobile device, 
providing step-by-step information and 

videos showing how to correctly it the 
company’s ultrasonic heat meters. 

Bernard McWeeney, Water and Heat 

Manager at Itron, said:

“Ensuring meters are installed effectively, 

with the latest technology, enhances 

the rewards on offer from the RHI, and 

ensures projects perform as eficiently as 
possible. Installers certainly play a vital 

role in building trust in the renewable 

heat industry, so we have developed 

this training guide to give them the right 

support for the job.”

Other indings from the research include:

n Amongst those who have received  

 training, on average, such training  
 took place 268 days ago (almost  

 9 months), and for some, it was as  
 long as ive years ago

n As a result of the lack of training, 41%  
 lack total conidence in offering help  
 to their end customers about how to  

 use their heat meters

n Out of the 51% of people who have  

 not had training, 82% would like   
 training to improve their conidence 

n 41% of those that have received   

 training would like a refresher

n 1 in 2 (49%) would welcome a  

 mobile-enabled video instruction that  

 they could take on-site

MWA Technology Ltd, an Itron distributor, 

contributes to the RHI Industry Advisory 

Group to Ofgem.  Martin Wardell, Founder 

and Managing Director of MWA, said:

“The feedback when dealing with 

RHI is that meters are often not itted 
in accordance with manufacturer’s 

instructions or Ofgem guidance and 

schematic diagrams are often incorrect.  

When good training is applied, eficiency 
goes up and costs go down. We support 

this new training tool and hope it beneits 
our customers and ultimately improves 

their involvement with the RHI and its 

inancial rewards.”

Accurate and effective metering helps 

understand the eficiency of systems 
and regular and reliable readings ensure 

that RHI subsidy payments are based on 

actual output.  For example, for some 
domestic RHI installations, DECC is offering 
additional inancial incentives of up to 
£230 per year to encourage the use of 

metering and monitoring packages to aid 

industry in understanding performance.

The Itron Heat Meter Installation Guide 

provides videos and information on how 

to complete a correct and safe installation 

of the Itron CF UltraMaXX and CF Echo II 
thermal energy meters; in accordance 

to the EN Standard 1434 section 6.  The 
interactive guide includes pre-installation 

checks, pull out diagrams and trouble 
shooting.  The guide can be downloaded 

here: www.itronheat.co.uk

Over half of renewables installers lack meter training, despite mandatory RHI Call

Itron responds to metering skills gap, with new e-learning metering install guide

Itron responds to metering skills gap!

www.itron.com

Water and leak management could 

be the missing link to reducing your 

energy bill.

In today’s current economic 
climate, companies are under 
increasing pressure to reduce their 

energy consumption, with very little 
focus spent on managing water 

consumption. This could be a costly 

mistake. Consider the way it is used for 
starters, not just domestically but also in 
the commercial and industrial sector.

Water is heated, cooled, condensed 
and moved around, with all these 
activities requiring a considerable 

amount of energy. Therefore, the 
impact of being able to monitor, 
measure and reduce your usage, 
along with ensuring the maximum 

effectiveness of your supply network, 
will not only reduce your water bill but 

also cut your energy demand.

Elster Metering recognises the 

challenges companies - both large and 

small – face when trying to understand 

their consumption whilst not massively 

increasing their operational costs. 

With this in mind, the smart metering 
specialist has introduced the ‘Emeris 

Log’, a cost effective water meter 
reading SaaS solution (Software as  
a Service). 

MANAGE YOUR WATER CONSUMPTION

WATER USAGE FACTS
2006/2007 – 5 million tonnes of greenhouse gases were emitted by UK industries 

through treatment and supplying water, and dealing with waste water and 

sewage 
(Source: Environment agency)

2006/2007 – Of the 6.5 billion m3 used by the commercial and industrial sector, 

1.5 billion m3 was lost to leakage  
(Source: DEFRA)

www.elster.com

This innovative product enables the user 

to log in to a secure Elster or own branded 

website and remotely monitor and record 

their water consumption data from all 

meters across single or multiple sites 

regardless of geographic location – all at 

a minimal cost. 

This data can then be downloaded from 

the website or an automated daily report 

can be supplied, which can be fed into 
an existing BMS/energy management 
system or used for reporting purposes.

The Emeris logger is a small robust unit 

(IP68), with an integrated roaming SIM 
card that can be connected to any meter 

with a pulse output, with this data being 
transmitted back to the irm’s secure data 
centre. Ultimately, this removes any need 
for companies to purchase, maintain and 
support additional IT infrastructure. 

As well as focusing on consumption, the 
Emeris Log also offers alarm monitoring, 
including burst and leakage alarms. 

Not surprisingly this enables critical 

savings to be made by understanding 

the integrity of your water supply 

systems and ensuring the most eficient 
amount of water is delivered for 

whatever process it is intended for.  

By understanding your consumption, 
where it is mostly used and monitoring 

the water network, you can quite 
literally stop lushing money down  
the drain. 

In a bid to help heat our homes more 

eficiently and combat rising energy 
prices, district and communal heating 
schemes are becoming commonplace 

in our towns and cities. Heat energy, 
often produced as a bi-product of other 

industrial processes, is transferred into a 
network and distributed to domestic and 

commercial buildings. 

Heat networks also have the advantage 

of being able to incorporate other sources 

of heat, further boosting the volume of 
heat available from the initial source. 

These could include power stations, 
energy from waste disposal facilities (EfW), 
industrial processes, biomass and biogas 
fuelled boilers, CHP plants, gas-ired CHP 
units, fuel cells, heat pumps, geothermal 
sources, electric boilers and even solar 
thermal arrays. 

Utilising heat - in some cases as a  

bi-product or from renewable sources 

- can generate extra income for the 

generator, whilst reducing the need for 
additional heat generation to meet peak 

demand. This enables the energy supplier 

to provide heat at a lower cost to the end 

user creating a real win-win situation. 

An effective metering strategy is the key if 

generating authorities are to account for 

Pay As You Go heat metering
the investment on 

community heat 

schemes and to 

recover dues from 

consumers.  Early 

heat networks 

employed little or 

no metering, which 
meant that each 

user paid a ixed 
charge for the 

heat irrespective of 

what they had consumed. This leads to an 

increase in non-payment resulting in an 

accumulation of bad debt for the system 

operators an threatening the viability of 

the overall system.

To counter this issue, Secure Meters has 
developed the Liberty PAYG metering 

system, which is currently deployed in 
over 650,000 metered points in the UK 
alone, covering electricity, gas and more 
recently heat. The Liberty system allows 

the system operator to switch between 

credit and pre-pay mode of payment 

remotely without the need to access the 

property. By employing this technology 

the operator can signiicantly reduce 
bad debt and recover existing debt 

automatically, a fair system for all. 

Tenants develop an increased awareness 

of their energy spend, current and 
historical, via Secure’s advanced in-home 
display (IHD). By seeing the balance as a 
monetary value and/or number of days 
the credit will run for (based on current 

usage), they can budget their spend 
more effectively.

Tenants also have a choice of vending 

methods: including Paypoint, Payzone, 
Post Ofice counters, Web, Text and call 
centres with top ups applied within a 

couple of minutes via the mobile network.

Secure’s Liberty system is available from 
MWA Technology. 

For further information, visit: 

www.securetogether.com 

In 2013 MWA Technology celebrated 

20 years of independent trading to 

the Meter Industry. On behalf of the 

team I would like to thank you for your 

continued support and business. The past 

two decades have proven an exciting 

and dynamic time of development; we 

have introduced new technologies and 

added a wider selection of brands to our  

product portfolio.

We will continue to be a company which 

thrives on the joy of working with  new 

customers, new suppliers and innovative 
products. Our goal is to meet your needs 

and work in partnership with your business.

Inside this bumper addition, dedicated 
to the world of Energy we, take a look 
ahead to beyond 2013. Two things 

appear to be certain: 1) the demand 
for sustainable energy remains strong, 
although the question becomes whether 

there is available funding and/or political 
will to bring these projects to fruition, 
and 2) sustainability is the application of 

good and sound economic solutions; we 

all want sustainable economic growth 

through technological change.

I hope you enjoy this special energy 

edition.

An exciting and dynamic time of development



A sustainable approach to business
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GRANTING UTILITY PARTNERSHIP Ltd it’s ICE-WISH
NEWS IN BRIEF

You would think taking a successful 

business to £10m sales in just three years 

would be a big enough challenge 

to occupy most Managing Director’s 
thoughts.

Martin Wardell, founder of independent 
metering specialist MWA Technology in 

Birmingham, is no ordinary businessman. 

This year, the former chemical engineer 
celebrates 20 years of being his own 

boss and in that time he has moved from 

working out of a small home ofice to a 
20,000 sq ft site just off ‘Spaghetti Junction’ 
and a workforce that is edging ever 

nearer 30 staff. 

Whilst the £10m turnover vision is – with 

a bit of hard work – achievable, he has 
bigger ‘ish to fry’ when it comes to energy 
usage and making sure the UK has a more 

sustainable future. 

“We’ve buried our head in the sand 

for too long in this country about the 

resources we have available and what 

we do with; them, business in particular 

needs to get smarter and this is something 

I’m passionate about,” explained Martin.

“There is a critical need for us to reduce 

the amount of energy we waste and look 

at alternative forms of power that are not 

only good for the environment, but can 

also be extremely good for the pocket.”

He went on to add: “There has deinitely 
been a change in attitude and low 

carbon is certainly on the agenda. The 

challenge now is turn the talk into actual 

action and we’ve started to have some 
success.

“If you can prove to a client that by 
reducing their energy usage they can 

save hundreds or thousands of pound a 

year they’ll more than likely buy into it. The 
irst step is getting the right information 
in front of them, in order to make these 
decisions. 

This is where MWA Technology often 

comes into the equation. At any one time, 
the company has 5,000 different meters 
in stock, ranging from conventional oil, 
gas, steam and water models to specialist 
energy and Renewable Heat Incentive 

(RHI) approved meters.

All of the leading brands are featured 

including Kamstrup, Elster, Common, 
Diehl, Arad and Itron.

The company has invested more than 

£500,000 in its network of approved 
suppliers, logistics and warehousing 
support and in employing some of the 

industry’s best technical experts.

This means it can offer servicing, 
refurbishment and also project 

management services direct from its 

Birmingham headquarters, the latter 

providing extremely popular with clients 

looking for help with identifying the best 

meters to use.

Martin picked up the story:  “Increasingly, 
our customers have gone from picking 

their usual meter to requiring a more 

all round service. They want one of our 

experts to talk to them about what they 

are trying to monitor and what would be 

the best option for them.

“It’s not always the cheapest they go for 
either. If we can demonstrate by spending 

a little more they can save, in some cases, 
up to 15% on costs then it can be a very 

powerful argument.”

MWA Technology currently supplies 

its metering solutions to distributors, 
contractors, OEMs, facility management 
companies and energy monitoring 

professionals, with high proile projects 
completed at Oxford University, Kew 
Gardens and Birmingham’s National 
Exhibition Centre.

It is currently championing Automated 

Meter Reading (AMR) technology to 

improve the accuracy and speed of data 

and is one of the driving igures behind the 
RHI debate. 

Strong representation at Sustainability Live 
2013 and Base Birmingham has boosted 

the irm’s growing reputation and plans 
are already underway to take a sizeable 
presence at the Energy Event and 

NEXTGEN - the future of energy show.

As with most business owners, Martin likes 
to have the inal word: “We are really 

looking forward to these two exhibitions, 

both from the point of view of showcasing 

what we can do and also by keeping up 

to date with the latest developments.

“The more we spread the word about 

good sustainable practice and how 

businesses and individuals can get 

involved the better.”

And in terms of the £10m vision for MWA? 

“We’re well on course to achieve that 
target. More investment is planned to 

support that drive and I’m conident we 
have the people, the contacts and the 
expertise to be at this level by 2016.”

Building & Facilities Magazine talks to MWA Technology’s 
Martin Wardell, who reveals why 2013 is a big year for both 
his business and the issue of sustainability.

One of the highest-proile contracts 
MWA Technology is currently involved 

in is the global ICE-WISH project, which 
involves the installation of ICT-based 
energy and water monitoring systems 

across 300 dwellings in 10 different 

countries.

The concept behind it is to give tenants 

of social housing organisations precise 

usage data via their home TVs in a bid 

to try to inluence their consumption 
behavior. 

MWA Technology was called in by  

UK-based Utility Partnership Ltd to help 

identity and supply precision meters for 

monitoring and measurement of water, 
hot water and heat.  

UPL turned to the Birmingham-based 

company after being impressed by 

its wealth of technical expertise and 

proven track record in identifying the 

right meter for the job.

Wendy Adams, Customer Service and 
Communications Manager, explained: 

“Winning this contract was more than 

just about matching a price; we had 

to understand the project plan and 

application objectives so that their 

delivery expectations became ours. 

We also advised and worked with their 

team to source and supply the optimum 

meter, ensuring they get the accuracy 

of information required for the pilot.”

>  MWA Technology has signed an   

 agreement to market ENTES power  
 management products.

>  The oficial launch of the 

 partnership took place at the   

 Facilities Management Show, where  
 visitors were able to see irsthand   
 the latest solutions for remote   

 monitoring of water and energy.

> Investment in marketing has 

 reached an all-time high after  

 the launch of a new website   

 (www.mwatechnology.com),  
 product catalogue and social   

 media presence. 

> Twitter (follow @mwa_technology)  

 in particular has been a huge   

 success, with the irm’s account   
 close to reaching 200 followers in   

 less than three months.

> MWA Technology has been invited  

 to join Ofgem’s Renewable Heat   
 Incentive Advisory Group it was  

 announced this month. 

> The company will meet with   

 the working group of partners two 

 to four times a year and provide 

 independent advice on    

 improvements and clariications to  
 the £860m scheme.

CF Echo II Ultrasonic Compact Heat Meters

The CF Echo II is part of the new generation 
of Itron ultrasonic heat meters. Electronic 

data processing gives high precision 

throughout the entire measurement 

curve, producing a dynamic range 
exceeding class C.

Thanks to a complete portfolio of body 

variants, lows can be measured from Qp 
0,6 m3/h up to Qp 15 m3/h (DN15 - DN50) 
with reliable and stable accuracy. The 

plug and play communication boards 

open the way for automatic meter 

reading through various systems such as 

RF or M-Bus.

TBX Gas Control Turbine Meters

The TBX Series of turbine meters measures 
the gas consumption of small boilers, 
industrial furnaces and other individual 

pieces of equipment.  

They are precise and inexpensive, the 
digital display makes them easy to use, 
compact, light and stylish too. 

METERS MAKING HEADLINES>
Two built-in pulse oscillators allow remote 

meter reading, or the coniguration of an 
advanced energy management system.

CPT-01 Quantometer

The CPT Quantometers are high quality, 
easy to maintain and compatible with a 

wide range of external devices, making 
them acceptable with both domestic 

and foreign customers.  They are tested to 

Directive 2004/22/EC mid, ANNEX mi-002 
Class 1.5

Itron Aquadis Cold Water Meter

The Aquadis is Itron’s leading edge 
volumetric water meter for C&I 
applications and its excellent metrological 

performance at all low rates makes it an 
ideal solution for utility billing requirements.  

This world-class piston type volumetric cold 

water meter is approved in accordance 

with MID (Measurement Instrument 
Directive) and is Water Council Approved 
for domestic consumption.

CF Echo II Ultrasonic

TBX Gas Control Turbine

CPT-01 Quantometer Itron Aquadis



IMPROVING ENERGY PERFORMANCE
By Alan Aldridge, Executive Director, Energy Services and Technology Association (ESTA) MWA SHOWCASE

Repair - Send your products to us at our head 
ofice in Birmingham for test analysis and 

repair. If we can’t help, we will coordinate all 
repairs with the manufacturer on your behalf. 

You will always be given a full quote before 

any work is administered.

Onsite Support - A technical support person is 

available to work in partnership with you for 

onsite training, technical issues and project 
development whether onsite or at your client’s 
location. We will provide you with feedback  

and advice on a variety of products, services 
and ideas. Tell us what you need and let  

us do the rest.

Technical Support - As well as onsite support 

we can help you with the most common 

technical meter issues by telephone or by 

email. Whether you are looking for advice 

on the most appropriate meter, want to ask 
about compliance, cost components of 
metering and advanced metering systems or 

need installation advice, we are here to help.

Testing - We can provide a comprehensive 

and highly skilled test service to assist you with 

inspection, test and maintenance checks. 
Using micro processing technology our test rig 

equipment is state of the art, if we can’t test 
it then we can advise you of the best options 

for all your meter and ancillary products.

AMR - Precision metering is vital when 

planning the implementation of remote and 

data-logging energy solutions. From the 

adaptation of old meters to SMART meters or 
the replacement of new meter, into multi-site 
locations, we can help. Talk to our technical 
team for advice on energy consumption  

and data transfer.

Training - Our training team will deliver a course 

that is appropriate to your needs. We deliver 

training across many areas for operatives 

working in the ield or at trade counters. 
We will help you to develop the knowledge 

and skills needed for correct installation, 
exchanging, testing & commissioning of 
a portfolio of meters plus instruction for  

on-going checks.

An MWA full 360˚ service
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In order to do that, energy managers have to identify where energy is being used 
and when. With that information, performance improvements can be planned  
and implemented.

Energy management has always recognised the importance of metering in its 
toolkit. Monitoring & Targeting (M&T) is, it can be argued, the bedrock of energy 
management. Managers have taken to heart the words of the eminent Victorian, 
Lord Kelvin, that ‘if you can’t manage it, you can’t manage it’.

With the Government now mandating the use of smart or advanced meters for all 
consumers, the opportunities for more immediate access to consumption data will  
be made available to everyone. Many of the proprietary advanced metering 
solutions developed by members of the Energy Services and Technology Association 
(ESTA) can now produce comprehensive reports and will interface with common 
inancial and administrative IT packages.

Metering is a permanent part of energy management. it is not just about a  
one-off benchmarking exercise. Improvements need to be tracked over time with data 
backing-up investment proposals and appraisals. One aspect that gets little attention 
is the need to correct performance drift over time: energy-consuming equipment  
will go out of tune with time and performance slips as it begins to wear out. 

Monitoring will allow managers to spot these trends early and correct them. Indeed, 
metered data is often the irst indication of impending equipment breakdown (or even 
a sticky switch that leaves equipment running, unseen, when not needed). Here the 
introduction of more powerful but cheaper secondary or sub-metering has created 
much greater opportunity for effective management of energy consumption.

Over a decade ago, ESTA championed the introduction of automatic Monitoring & 
Targeting (aM&T) systems, which, like ofice automation in the 1990s, took much of 
the laborious data entry processes out of energy management. Today these systems 
have become the norm, freeing energy managers to focus on the task of using 
energy as eficiently as possible.

The Energy Services and Technology Association (ESTA)  
represents over 100 major providers of energy management  
equipment and services across the UK. For more details  
visit the website at: www.esta.org.uk

As societies around the world respond to ever-increasing demands 
for greater and more reliable supplies of energy, the message is 
beginning to sink in that it is not possible – or economic – to build 
our way out of the problem. It is cheaper and more environmentally 
friendly to use valuable resources like energy as eficiently as 
possible and so reduce overall demand.

Managing energy consumption is more important now than  
it has ever been; however this should not equate to a trade-off 
between comfort and energy use. 

It is too often the case that internal conditions are 
uncomfortable for occupants as a result of ineffective heating 
and air conditioning controls, or the installation of inappropriate 
technologies. We all want to do the right thing, but if existing 
conditions are not understood then it is inherently dificult to  
get the solution right. 

Understanding current conditions might seem dificult without 
extensive monitoring and measuring, which may result in 
considerable cost. However, sometimes all you need to 
understand is ‘temperature’ to make quite signiicant changes 
in terms of comfort, but also in terms of inancial and energy 
savings. 

Using a simple and low cost solution to measure the internal 
conditions of a building can lead to the identiication of problem 
areas and in turn possible solutions. By coupling together 
temperature with energy data it is possible to identify issues,  
such as excessive energy consumption, solar gains, and over  
or under heating. 

Whilst this principle is incredibly useful for users such as Registered 
Social Landlords, Local Authorities, Commercial Organisations 
and Utility Companies, anyone with an interest can utilise the 
technique. Applications in which this is particularly relevant 
include:

n	Trialling of new heating appliances and energy saving  
 measures, particularly in properties owned by RSLs or  
 Local Authorities, and in commercial premise

n	Identiication of issues within isolated buildings or groups  
 of properties

n	Provision of evidence to help prove (or disprove)   
 complaints from residents that their environment is  
 too warm or not warm enough

It has become apparent that the vast 
quantities of natural gas used for heating 
and industry cannot be easily replaced 
on grounds of cost and engineering 
practicality. It has also become popular 
to think of electricity as the sole green 
energy vector of the future; however this 
in itself is problematic. 

One of the key issues is energy storage; 
rising levels of renewable generation 
stock will increasingly be curtailed during 
periods of high production and low 
demand. Electricity cannot be easily 
stored, however if the “renewable” 
electricity generated during these 
curtailments could be effectively utilised, 
this would represent a major step forward.  

Various technologies are mooted 
as providing the solution to this, but 
production of hydrogen could be the 
most proven, straight forward and lexible 
solution.  It is easily stored underground 

at low cost per kWh and provides full 
separation of generation and use. It is 
easily transported and once produced 
can be used in a number of ways; 
using established technologies with low 
environmental impact. 

Hydrogen, due to its ability to be 
generated, stored and consumed within 
different timeframes, is increasingly 
expected to play a key role in delivering 
low cost green energy. 

It can be generated from renewable 
energies as and when these are available, 
such as electrolysis using low carbon 
electricity, or steam methane reforming 
from natural gas with carbon capture 
and storage. It can then replace natural  
gas in the existing natural gas 
infrastructure, whilst also being able to 
be stored underground or in steel spheres  
at modest cost.

Demonstrating the safety of hydrogen is 
clearly a prerequisite for progressing with 

its widespread use. It is almost universally 

agreed that if hydrogen is to be widely 

used it must be odorised. However, it 
should be noted that there are 8 to 12 

deaths from carbon monoxide (CO) 
each year associated with natural gas 

(excluding suicides); in this context 

hydrogen (which contains no carbon) 

cannot produce any carbon monoxide.  

Hydrogen has long been discussed as a 
clean energy ideal and has the potential 
of being rolled out incrementally, in 
parallel with and complementary to other 
low carbon energy initiatives. One could 
envisage hydrogen being generated  
from renewable electricity and being  
used in a variety of complementary  
ways long into the future.

Hydrogen provides fuel for thought

n	Checking if energy saving measures are working and if  
 money has been well spent

Kiwa are pleased to offer a service to help you understand your 
energy use and improve the conditions for all who use your 
buildings. Using small, inexpensive stand-alone devices about 
the size of a 1p piece, the temperature of numerous locations 
can be recorded. 

This data can be used alone for simple temperature monitoring, 
or coupled with energy data to provide a low cost overview and 
analysis of a building or whole development. 

The results can be used to make informed decisions about 
existing conditions, investment into new systems, and handling 
residents’ comments and complaints. 

This service provides real time, real life information rather than 
simulated models, so recommendations and solutions can be 
tailor made to your particular situation. 

For more information,  
please contact Kiwa  
on 01242 677877

Putting energy data into context

Edgbaston 

BASE Birmingham

NEC Birmingham 

Sustainability Live NEMEX

Gloucester Rugby Club 

ESTA Roadshow 

NEC Birmingham 

Facilities Management

NEC Birmingham 

The Energy Event

Stoneleigh Park 

NEXTGEN EBEC

Redditch 

ESTA  Roadshow

MWA are getting out and about show-

casing there knowledge and products.



...but our metering knowledge  

is second to none

Leading independent metering specialists

0121 327 7771  www.mwatechnology.com

We may not be able to  

perform brain surgery...

mwa TECHNOLOGY

M.W.A. Technology Limited    

Units 2 & 3 Wharton Street Industrial Estate, Birmingham, West Midlands B7 5TR
t +44 (0)121 327 7771   f +44 (0)121 327 1117   e info@mwatechnology.com   w www.mwatechnology.com
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MWA EXPANDS 
HEAD COUNT FOR 

CRUCIAL POSITIONS 

IN THE BUSINESS


