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ACCOUNTABILITY IN A RAPIDLY CHANGING ENVIRONMENT
 

I guess through Tony’s introduction you have learned a little bit about me, so now I would like to take just a minute to learn something about you.
 

· How many of you are, or have been hands-on aircraft   maintenance engineers for at least 5 years?
· How many of you have made mistakes?
 

So what you might ask, qualifies me, if it was needed to make this keynote address?  There are three areas upon which I draw my knowledge.   The first is 17 years as a post holder for a JAR145 organisation and having regrettably witnessed many mistakes and errors made from a human factors perspective in relation to maintenance.   The second area is in regard to the first 20 years of my career, which was very much hands on – did I make mistakes? Of course I did, and I can remember them very clearly. Thirdly, with the above experience I am passionate to do all I can along with others to help all of us in the world of engineering and maintenance understand our vulnerabilities whilst developing learning and trust between staff and management.
 

As I am sure you are aware there have been a number of conferences on the subject of Human Error in relation to maintenance.  So what makes this one any different to the others?  At this conference we are going to try and get into the cost of programmes and initiatives aimed at minimising or eliminating Human Error.   Yes, a tall order!  The fact you are here today demonstrates, dare I say, your interest and that you and the company you represent have or are prepared to invest in this very complex subject.   But the real challenge for all of us is how we demonstrate the benefits of such an investment.   It’s fairly straight forward to show investment costs but to show a return on that investment can and has proved to be quite difficult.   I will come back to this but let’s first take a look at what drives investment in the first place.
Probably the greatest driver ‘regrettably’ is Legislation and I say regrettably because if we could show good returns on our investment in this subject then I am sure we would all have a comprehensive programme to minimise errors without the need of legislation.
 

The second driver is the inconvenience and cost of delays at the gate and diversions.  We have all sat at Operations meetings over the years wondering how we are going to explain this or that delay or diversion as a result of maintenance errors often resorting to jargon to hide Human Error.  We, the informed, know that how the error was arrived at does not have a simple answer with a simple solution, but we are expected to go away and fix it! 
 

The third driver, I would suggest, is to prevent a serious incident or accident.  I don’t know about you but when I see images of crash sites from around the world I feel, rightly or wrongly, some responsibility because I am part of this highly integrated business called aviation and it is through working together with the Regulatory Authorities, Manufacturers and Operators that have no doubt prevented many serious accidents over the years.   Of course we have missed a few as well, with all the tragic consequences and let us not forget subsequent costs.   Legislation sets out minimum standards to be complied with.   Some operators are happy to comply with these standards and no more, whereas others see it as an opportunity to improve reliability and lower costs overall.  Maybe it is through the latter approach that we can start to build a cost and return model.  No doubt Brian Portch will take you through one operator’s experiences in this area.
 

Now before we go much further on cost/benefit let me spend the next 5 or 10 minutes on the key subject of maintenance error, the human side.
 

In this short review we will look at how technology has evolved over the last 40 odd years, electronics replacing mechanical systems for example and how we have had to adapt to this rapidly changing environment.
 I am going to refer to Human Factors quite a lot in this part of the presentation, specifically with regard to maintenance errors, which I know can be a source of irritation to some, especially those who have spent most of their lives apparently without it.  It is a very generic heading to a very complex subject and I would suggest we should not get hung up on titles or headings.  Incidentally, should you wish to find a definition to “What are human factors” then look no further than the excellent summary in the July issue of “The Aerospace Professional” produced by RAeS and written by Carey Edwards, Chairman of the RAeS Human Factors Group.
 

Human Factors touches every aspect of our industry and I have no doubt all those constituent parts and disciplines will be working hard to understand further the complex interfaces between people, machines and safety.   Therefore, I will focus primarily on maintenance even though some of our failures are, as a consequence of errors, unwittingly built into the design of aircraft.
 

I believe at this stage in the continuously evolving world of Human Factors it is legitimate to ask ourselves whether any progress has been made over recent years and how is progress measured? 

I personally am firmly in the camp that believes much progress has been made but the question I would raise is this, ‘is progress consistent across the UK and indeed Europe?’ or put another way from a management perspective, ‘are Human Factors optional?’
 

Through the advent of flight deck technology such as TCAS, Terrain Warning, cockpit ergonomics and CRM, industry has and will continue to see significant improvement to avoidable accidents. This is perhaps reflected in headlines last year in Flight magazine, which said, and I quote, “The first six months of 2004 were among the safest ever for airlines, with benefits of training and improved technology over 20 years clearly apparent” unquote.   However, the recent crash of a Spectrum 33, likely through crossed controls, as reported in Flight magazine serves as a timely reminder that nothing is foolproof.  If you stop to think about this event and the opportunities to have prevented this happening, I am sure you would agree it appears to be the classic chain of events whereby had diligence and due process been applied at any stage, from design through to pilot pre-flight and acceptance, then this accident would most likely not have happened. 

 As CFIT and other pilot related accidents are reduced then maintenance related incidents and accidents start to climb the ladder of cause related 

headings. 

Therefore, to say our track record is reasonable is no longer acceptable. Doing nothing is not an option, we know where the challenges lie, and they have not changed.
 

Having had the privilege of serving this industry of ours for 46 years having completed my apprenticeship on Vickers Viking and Lockheed Constellations, I have witnessed significant changes in aircraft design and technology and not least, the way we provide maintenance support to these aircraft. As alluded to I believe progress is being made but is it fast enough and is it keeping pace with the current technologies, let alone new models and technologies coming along such as the 787?
 Let me give you an example of what I am talking about.   Not so long ago aircraft had moving parts, cables, pulleys, turnbuckles etc, all of which had their own issues but you could relate to what you could see and touch and there was no complexity around integrated systems because in the main they did not exist.
 

So compare that to where we are today.  Whereby you can make an input to a flight control system and you can see an output to that command, does anyone really understand what happens in between?  Do we also understand all the other interfaces and inputs that are necessary for the control output to operate as advertised?
If the answer to the above is ‘perhaps not fully’ then I would suggest this is another area to be considered for review. I personally am a great believer in listening to what the aircraft is telling you but if you don’t fully understand the technology or become complacent about it then you can easily miss a vital clue that can lead to a potentially serious event. 
 

It was interesting to read recently an article headed “Automation: does it harm pilot skills?” going on to say there had been several accidents over recent years where investigators have highlighted deficiencies in basic flying skills, (in our case read maintenance skills) but that it has been difficult to determine whether these resulted from ineffective training or increased automation on the flight deck, (again in our case read systems integration and complexity). 

If there are pilots flying aircraft that do not fully understand the systems they operate then the same must also hold true for maintenance personnel.   I think there are parallels we can draw here.
 

During the nineties we saw the birth of two major initiatives tragically driven once again as a direct result of well-publicised incidents and accidents. First, we saw major activities under the heading of ‘Ageing Aircraft’.  The second was the recognition by industry of what we now call Human Factors.

Once it was recognised there was a problem around maintaining older aircraft the Regulators, Manufacturers and Operators quickly moved to make recommendations based on inspection, analysis, testing and so on, out of which came some immediate actions through ADs. More important was the discovery that if we administered preventative maintenance through the design, builds and during the life of the aircraft we could pre-empt serious safety issues further down the track. Hence, better design, materials, repairs and CPC programmes.   What you can see, touch and feel can and has been far better understood than for example Human Factors. I think you can summarise that continued structural integrity of particularly modern aircraft has seen a revolution over recent years.

So how did this journey we are on today start out?  Well, regrettably once again from well documented major incidents and accidents.   However, it is my view that industry’s response was slow, perhaps reflecting the complexity and not least my disappointment rather than a criticism, but I would suggest that recognising and understanding Human Factors is far more complex than understanding the needs of old aircraft after the horse has bolted! 

Human Factors in hindsight can be traced back to the beginning of aviation but it has only been the last several years that we have started to recognise and understand the subject and not least put an all embracing heading to it.  To put this into perspective I went 35 years trying to understand why I made the mistakes that I did.   Now with my newfound knowledge I can look back and fully understand what happened and why. If I had the knowledge then that the industry and I have now, I doubt very much that I would have made the mistakes that I did.
 

Just to remind ourselves the theme of this conference is about implementation of safe working practices i.e. the cost or investment and the reduction of maintenance errors - the cost benefit.  

All of which is based on the premise that error reduction is more cost effective than the cost of rework, recovery and poor reputation.   However you don’t need me to tell you there is no silver bullet solution, so I would like to take just a few minutes to run through what actions we took in our organisation and where we focussed our attention.
 

As a post holder I was very conscious of my personal accountability in law for the mistakes of others. However, I recognised we were all part of the same team.  So when our industry was struggling to get its collective mind around this subject my organisation and I worked very hard to try and understand what we were talking about and to implement a “practical” Human Factors programme, which involved all staff.   This was to drive home the point that everyone had a part to play in continued airworthiness.   To enforce the presence of this new subject I appointed a Human Factors Programme Manager. One of the first actions following his appointment was to develop policy, procedures and training for the programme and not least a fair means of determining the facts behind future errors.  
 

In one of the many industry conferences in the mid to late nineties someone said, “An ounce of effort is worth a ton of theory”. How true that is and in my book while understanding that HFs have become an academic science and revenue earner for some, it is critically important for the rest of us to keep the learning practical at the coal face.
 

Our training was over two days and the key was ‘teamwork’ i.e. recognising that accidents are normally as a result of a series of events that any one person could have broken and prevented.  

You have to have that mix of people in the room for each to understand their role in the process of delivering airworthiness.   
We also knew the top headings which lead to mistakes and they are: -
Bullet A

Job Cards/Stage Sheets – accuracy and availability is one thing, practical application in some cases, on the job in the middle of the night on the ramp, is not as easy as it sounds. Wheel and Brake changes for example. And why is it Maintenance staff are so averse to paperwork?  Even to this day I believe the majority think the job is done when the panel is refitted. However, the good news is with continued development and availability of IT, particularly the improved availability of stage breakdown sheets, and this problem should start to ease.
 

Bullet B

Shift Manning & Control – staffing levels are under intense pressure so how can you proactively manage to ensure that at least the agreed manning levels are maintained at any given time? How do you manage the situation at a small out-station on Saturday night when one of your team of four people is on holiday and another has called in sick during the afternoon? If the answer is “we get by one way or another” then I would suggest you are skating on thin ice.  

But more importantly you are putting unfair pressure on your staff which can create a stressful situation leading to another raft of HF issues and not least “Job Interruption”. And believe me I can relate to this, I have been there, done it and worn the hat.   
 
Bullet C

Quality Assurance out of hours – we know the environment at night is very different to that we experience during the day, be it in the Line environment or Heavy Maintenance. It is a critical part of continued airworthiness, which again has to be managed very carefully. But let me ask you this question, how many of you here today have been into your facilities between midnight and seven in the morning recently?
Bullet D

Tool Control – is another area that needs continued effort to prevent them being left in aircraft.
 

Bullet E

Airport Environment and Bylaws – while you will recognise the previous headings I am not so sure that anyone understands the implications of this one. What I do know is it can put our staff under undue pressure at times which can lead to the lowering of airworthiness standards, not helped at times by over zealous airport officials. Examples can be found in CHIRP but are I would suggest only the tip of the iceberg.
 

These are the key areas where we as management should take a leading role to minimise the risks for our staff, but more importantly we have to build trust between us and we have to be consistent and persistent in the support to our staff. 

It is a just culture and this can only be achieved through trust of each other and it does not happen over night.  I would suggest we are further along the track than some other industries such as the Health Service and Rail.   However, I do know a lot of effort by these organisations is going on to catch up.

It is interesting to reflect when I was on the spanners some time ago; when a genuine mistake was made you expected and received a severe censure (I’m being polite here).   There was no attempt to understand why!  So it was impossible for my colleagues and industry to learn from my mistakes or vice versa.  These days it is very different, more people are trained and experienced in Human Factors, continued learning is built into refresher training and not least improved opportunities to share errors openly or discreetly, the latter through the excellent publication of CHIRP.  
 

However, the industry is changing, airlines and their dwindling numbers of managers are under more pressure than ever before. Sacred cows are dead. Airline business models are being re-invented. There is huge uncertainty out there on a scale never seen before. However, costs remain a key driver to the bottom line in our businesses, an area in which E&M plays more than its fair share.  

 As a result, (for those airlines that have it), maintenance is not generally seen as “core” or is treated as a “necessary evil”, whoever does it.
 

Why is it that a career in aviation maintenance is no longer attractive to the younger population?  The answer is not that difficult in my view.  The knowledge and skills required to become a certifying engineer are enormous and with a trend to move maintenance to low cost off shore destinations, jobs are constantly at risk.

Now let me try to summarise where I think we are and where to focus our efforts. We have made progress over recent years but I suspect we have reached a plateau. It is my firm view that to make further progress we need to refocus our efforts from an industry perspective. We need to re-advertise and quantify the benefits (financially) of “getting it right first time” with an emphasis on the payback, because it will be argued if there is no benefit why do it?
 

We need to get this subject further up the list of priorities of our management teams. We should never forget that our mechanics on the front line are only as good as those of us that support them. Where support is lacking the mechanic will resort to the “can do” attitude, sometimes with unpredictable results. 
We need to provide an environment where openness and honesty is a way of life, reporting and learning from each other but this will take time, as it represents a complete cultural change. Some have started this journey but you have to be persistent and patient.

The key to progress is through education and training, not forgetting that the achievement of airworthiness is a team effort. It is crucial however, to keep it simple and not turn it into an academic subject. There have been major initiatives and studies in relation to pilots and the environment they work in resulting in a positive reduction in flying accidents. Perhaps a sponsored study by the RAeS into maintenance practices and errors should be considered.
 While recognising our environment is different to that of our pilot colleagues I do believe we should be more disciplined in the way we go about our work. Again this comes back to education, eliminating complacency and the need to follow procedures.

Technology has certainly made its contribution to safety both in the air and on the ground but the health warning is that it can also bite the unsuspecting particularly if they do not fully understand the complexities around systems integration.   Through the use of modern software, Safety Management Systems and risk assessments we can also pinpoint where we should focus our effort.
 

In this relatively new environment in which we find ourselves I am still conscious that we continue to retain clear, legal responsibilities placed upon us, but if we want openness and honesty we also have to create a threat free environment or put another way ‘a just culture’.
 

We are getting there but there is so much more to do and the way middle management acts and behaves is key to the reduction of incidents in the future.
 

Safety Management Systems and risk assessments help us to pinpoint our efforts.   We should use this information to drive through positive results and not treat them as interesting statistics.

And finally, yes there is a lot to do, the ground work done in the mid to late nineties still holds good today.  We don’t have to reinvent the wheel but we do need to re-energise it by revitalising the whole process and that has to be top down driven by our management teams. Accountability in this day and age is not limited to delivering good standards of airworthiness; it is also about the cost of delivery, a fact of life we have to recognise. We cannot hide behind the shield of airworthiness, as used to be the case to spend money whereby benefits could not be identified.  These financial benefits have to be quantified and shown otherwise you might as well implement minimum standards at lower initial cost and take the risks.
 

Thank you
