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ABSTRACT

This thesisfocuses on technical talent development in terwfs i) defining top
competencies for engineers and sciestistolved in technology developmeint hydrocarbon
industry of Saudi Arabiaii) finding practical strategies to enhang¢echnical talent
developmentjii) discoveringchallenges facing the impémentation of these strategies with
suggested mitigation measures ang recommending ammplementation plan to use the

research results.

This research work has confirmed that there are common competencies that every
technology developer in the hydrocarbindustry in Saudi Arabia shall strive to attain and
maintain. The top technicdnowledge andcompetencies came out to beequatefilled
experience, knowledge of research methodgptgate in specialty, and simulation modeling.

The critical soft skills are effective communication, analytical capability, teamwork,raved d
for results. From business domain, top competeneies economic evaluation and
understanding of global and local perspedivehis work has explored fourteedifferent
technical talent development strategidde research revealed the followintpp five
strategies;1) Gain ®veral yearsof field experiencein the core hydrocarbon sectadt)
Participate in gint industry projects. 3)mplementa structuredtechnical development
program where career paths are defined by competencies and tasksipl@nent a
mentorship program to formallgelect and qualify mentors. (5) Providarious venue®f
knowledge exchange between professionals. The research doiledfurther into potential
challenges that might hinder the technidént development and confirmsedveraldifferent
challenges. The major one is retaining high potential individuals in the technicalt patis
evident that management path is matéractive than technical path in terms of career
progression and rewarding opportunities. Several mitigation means were suggested to reduce
the impact of these challeng@he thesis has laid dowsn implementation plan to benefit
from the research outcas.
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CHAPTER 1

INTRODUCTION

1.0 General

Although the Kingdom of Saudi Arabia continues to diversify the source of
income, its hydrocarbomesources remain at the top of the pyramidfuelling the
diversification plans and sustaining the requirements of current and future economic
growth. To attain such plans, however, hydrocartesources need to be exploited in a
very efficient and costffective manner. Such exploitation is standing on several pillars,
one of which is technology development and deployment. Successful technology
application is driven by many factors such as adequate technology funding, tikne, ris
aversion, patents and patscommercialisation, patience and abovetlad availability of

the right talent.

You could have all the funds to research any topic; you could bestlin class
research and development facilities and acquire sophisticated laboratories, but théhout
right human capital, efforts are wasted. The main drivers behind this research are as

follows.

Firstly, human resource or talent is the real competitive advantdgany
successful organization andlented professionals bring innovation and advanceneen

technological applications.

Secondly,there isalwaysjoy and satisfactiorat work when participating with
others in developing engineers, scientists and future lead@sgoy grows when people

motivation and organization benefits grow as well.

Thirdly, the authod srganiation, Saudi Aramc@The National Oil Company of
Saudi Arabia)has given hima lot in terms of a rich work environment, challenging
assignments, andewarding career advancemeitt.is hopel that the outcome of this
research Wi further the prosperity of this great enterprise, and seagea guideline for

professional developmeirt the hydrocarbon businesgSaudi Arabia.

Fourthly, the literature review revealed that whed written on the topic of

developing professional engineers and scientists in the hydrocarbon industry is very



minimal. Thishas provided an opportunity to add to théechnicaltalent development

knowledge area.

1.1 Research Objectives

The research objectives arg to define top competenciegor engineers and
scientiss involved in technology development ithhe hydrocarbon industry of Saudi
Arabia ii) to find practical strategieandtactics to enhance and accelerate technical talent
developmentii) to discovermpotentialchallengesfacing the implementation of these talent
development strategies with glested mitigation measures ang to recommend an
implementatiorplan touse the research results.

This research will answerseries of quegins including, but not limitetb:

1. What are the common competencies (technical, business and soft skills) of
competent researchers/technologists thdow them to excel in technology
development and deployment?

2. What are the strategiesto develop technicaltalent to attain and sustain such
competencies?

3.  What are thechallengesfacing the implementation of these talent development
strategies?

4. How to mitigate thesehallenge®

5.  What would be anfeective implementation plan tapplythis research resules

This research is divided into four phases: Literature review, Data Acquisition,
Results and Discussion and Conclusions.

1.2 ResearchLimits and Boundaries

The title of the research gives a fair boundary of the tdpéspitethat drawing

the boundaries focesresearch efforts and prodwaeore conclusive outcomes.

Talent resources which serve tediogy development includebut are not limited tq
scientists, engineers, technicians, operators, administrative staff and |@&derssearch
work focuseson the talent of scientists and engineers or technaaht involved in
research, technology development and deploymé&he termstechnical talat and

technical professionalsre usednterchangeablyl t is preferable to

us



rather than Ahuman r esour dhefmcuswithisiresaabcp i r i n g
on talent developmenthe recruitment and retention of taleate excludedfrom this
research.Technology is either proven, emerging or to be developéed. aim is nota
transferof proven technology to the Kingdom of Saudi Arafliaeaim is establishing i

house technology development and deployment. The strateigypofting or partnering

with others will be conslered asmeans to develop talenthe hydrocarbon industry
includes oil and gasactivities across the upstream and downstream chain starting from
exploration drilling, production, refining, transportation and ending by distribution. This
industry includes both core hydrocarbon business and support seiviitgsesearch,

final analysis, findings and application of research outcomes target only the hydrocarbon
industry in the Kingdom of Saudi Arabidhe following is a brief description about
hydrocarbon industrand Saudi Aramco which is the major player in the hydrocarbon

sector of Saudi Arabia.

Hydrocarbon Industry

Hydrocarbons are one of the Earth's mipgiortant energy resources. The
predominant use of hydrocarbons is as a combustible fuel stuarganic chemistry,
a hydrocarbon is an organic compound consisting entirely of hydrogen and carbon. The
maj ority of hydrocar boinlsd forunfdP extart aslr ead rhoy, i v
decomposed organic matter provides an abundance of carbon and hydrogen.
AHydrocarbon I ndustryo othepriddessdsof@tpleration, i ndu s
extraction productionrefining, transporting and marketing petroleuraqucts. The
largest volume products of the industry diesel, gasoline and fuel ofPetroleum is also
the raw material for many chemical products, idehlg pharmaceuticals, solvents,
fertilizers, pesticides, and plastics. The industry is usually €ividto three major

streams upstream, midstream and downstream

Upstream
The upstream sector is a term commonly used to refer to exploaatodrilling of

crudeo i | and natur al gas existing beneath the

Exploration- Oil and gasexplorationis the search by petroleum geologists and
geophysicists for hydrocarbon deposits beneath the Eartfdseu



Drilling - Drilling is the pocessn which usable petroleum is extracted and removed
from the earth s u r firdlimgevelld igto the underground reservoihe oil well

is created by drilling a hole into the earth with an oil rig. A steel pipe (casing) is
placed in the hole, to provide structural integrity to the newly drilled wellbore. Holes
are then made in ¢hbase of the well to enable oil to pass into the bore. Finally a
collection of valves called a "Christmas Tree" is fittedthetop of the well head to

regulatepressureand control flow

Midstream

The midstream igeferred toprocessing or productionf crude oil or gas and mid
transportation of crude oil or gas to refineri@as Oil Separation PlagBGOSP) isone of
the main industrial facilities iMidstream sectorThe main two products of GOSP are oll

which is fed to refineries and gas which iglfier processed in gas conditioning plants.

Downstream

The downstream sector is rafed to the refining of crude oil and the selling and
distribution of natural gas and products derived from crude oil. Such products include
diesel, gasoline and fuel oil

The downstreanfacilities areoil refineries,bulk plants, distribution network and retail

outlets

Saudi Aramco

Saudi Ar amco i s Saudi A ri & fully airdegrated, agtolbab n a |
petroleum enterprise and a world leader in explorapoogluction, refining, distribution,
shipping and marketing of petroleum products.

The roots of Saudi Aramco go back nearly seven decades. In 1933, shortly after Saudi
Arabia was unified, the Government granted a concession to Standard Oil of California
who recognized the potential of oil as a valuable export commodity and a source of
revenue to begin building our nation. Standard Oil of California, the parent company of
Chevron, was joined later by several other major oil companies and the venture became
known as Aramce the Arabian American Oil Company.

On November 8, 1988, the Council of Ministers appdoaeharter for a new national olil

enterpriséd the Saudi Arabian Oil Company.

4
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Figure 1.1 depicts a simplified Saudi Aramco Organizational structure, where colored

departments participated in the different data acquisition tools.
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Fig 1.1 Depicts a Simplified Saudi AramcadanizationalStructure,WhereColoredDepartment:

Participated in thd®ifferent Data AcquisitionTools




1.3 Observations and Assumptions

Fr om t h epersonathity yeayssof experierecin the hydrocarbon industry,
a series ofobservationsand assumptionBave been noteth the areas of professional
competencies, talent development strategies, enablers and impedances facing technical

talent developmenSome of these observations include:

- Most professionals areot strongon the business competencies, correlation
between globahndlocal perspectivesand economical evaluation skill sets.

- The professional career path is not attractive as the managahalvpich has
a faster advancement pace, better recognized and well compensated.

- There is no incentive for senior professionals to mentor and passekiyaato
younger generations nhaning the talent development process.

- The top attraction elements an organization arehallenging and interesting
work assignmentscompetingcompensation package, rewarding career path
and recognition by others. Well established development/training programs

could beviewed as an attraction element, as well.

For the tabnt development strategigsjs strongly believd that awell-structured
development program is a key strategy to achieve long lasting talent development if
impedances facing implementation are identified and eliminated. Examples of such
challenges are a limited progression ladder, slower advancement path when compared to
manaerial path and low compensation for inventions and patdntsher key strategy is
encouragement odelfdevelopment in any area that the individual desimed aligned
with organizatios objectives,with full financial and motivational support of the

organization.



CHAPTER 2

LITERATURE REVIEW

2.0Introduction

All nations and organizations tédgtthat the real capital assétey have is the
human capital. Literature contains different phrases to describe human capital
management such as personnel, human resources, intellectual capital and talent. Talent
management iene ofthe latest termin the literature and industrin this chapter, talent
managemenis defined talent management building bloclkse describedand talent

development methods are explained accordingly.

Literature review

Our review has included books, refsirjournals anather referencesVe have

also tapped intoyblic domain information through websites and netwaerksh as

Educational institutions
Research and Development institutions

Hydrocarbon Companies and Hydrocarbon Support Services Companies

A =/ =4 =4

Countries studiesra plans of R&D as a whole and huma&sourcess part

of these plans.

2.1 Talent Management

Lewis and Heckmanl] stated that; mny authors wrote about talent management
and everyone has his/ her own assumption an
At al ent strategyo, Asuccessi on mereaftgre ment o
used interchangeably. Talent Managememtened by Jacksqgrand Scheder P] as: to

ensure the right person is in the right job at the right time.

Rothwell [ statedthattalent managemens ia deliberate and systematic effort by

an organization to ensure leadership continuity in key positiadsencourage individual



advancemeniWhereas Pascl@l] defined it as mamaging the supply, demand, andwil

of talentthroughthe human capital engine.

Berges [5] wrote that altugh many organizations have baga recognize the
important role talent plays in their success, few are managing talent strategically. Leaders
need to identify and invest in the critical talent that provides a platform for success,
growth and new opportunities, but they must do so inoddaof constraintd on time,

money and especially talent.

The last decade there has been a tough competition on attracting and retaining
talent. The literature review oMichaels Handfidd and Axelrod [§ in their book i T h e

Wa r f o r,indicatédibraeetfundamental forces fliag the war for talent:

1 The irreversible shift from industrial age to information age. When the war for
talent began in 1980s (with the birth of the information age), the importance of
hard assetmachines, factories, funétc.i declined relative to the importance
of intangible assets, such as brands, intellectual capital and talent. As the
economy becomes more knowledgmsed, the differential value of highly

talened people continues toount[7].

7 Intensifying demand forhigh-caliber managerial talent. Companies need
managers who can respond effectively to globalization, deregulation and
technological advances. Startups and small companies add an additional layer of
demand on the talent pool. While shtatm fluctuationsin the economy will
make talent market periodically looser, the demand for top managerial talent is
still strong and will continue to be [8

1 The growing desire for people to switch from one company to another. When
companies downsized in the late 1980% traditional bond that traded job
security for loyalty was broken. When, in the 1990s, job opportunities surged
and information about those opportunities was suddenly abundant and available
(via the Internet), taboos against jolhopping evaporated. i hard to see what
could make employees surrender back to employers the control and
responsibility they have assumed over their professional lives and well being.

Since these structural forces show no sign of fading, it is believed that the war



for manag@rial talent will be a defining feature of the business landscape for

manyyearsto come [9.

2.1.1Talent Management Strategy

Components of talent management strategy that neég &aldressednclude
leadership, critical skills, organization and culture. These elements are
interdependent but also distinct in the thinking they require [10]. Business
leaders themselves repeatedly cite leadership as a critical competency and crucial
for fulfilling business strategy [11]. The importance of critical skills is clear. The
focus at this level is not about every kind of talent, but rather the key positions
critical workforces and distinctive competencies to plan the talent supply chain
and options for sarcing [12]. Organization is about assembling and structuring
talent in the best combinations to generate high performance. There is a trend
today about networked and connected organizations that facilitate the flow of
knowledge and connection of talentov&rnance and operating models are also
much under study as organizations strive to find the balance between thinking
globally and acting locally [13]. As to culturthis is defined as the shared set of
assumptions, bel i ef a nperceptianl judgrsentd ama t gui
behaviorslt affects the way people work together and taeeisions are made,

and aregeflected in policies and procedures [14].

In creating a talent management strategy, the first task therefore is to understand

the business sitegy and define the talent needed to deliver that strategy, starting

with a clear understanding of the talent on hand today [15]. The second task is

for the business str at fyglgarlyahe distinctv@a d er 6 s
capdilities and how thg need to be developed. Thastails at least some basic
segmentation: distinguishing between talent (present and potential) that is truly
critical to strategic objectives and d

capabilities, and talent that is nd#].



Once critical talent needs are identified to support the business strategy, the next
challenge is to consider where the talent might come from [17]. Strategic

sourcing of talent might include:

1 A comprehensive understanding of current and future war&fo

demographic and their implications for talent supplies [18].

T A strategic approach to sourcing ta
competitive strategypresent and future global workforce needs, and

available talent pools to meet staffing nefid.

1 Talent supply chains which rapidly adapt sourcing channels and targeted
talent pools to accommodate new strategic objectives and changing

business conditions [20].

1 Talent supply chains agile enough to allow the organization to manage
changes in taint needs or supplies, adapt over time to changes in markets
or business environment, and align theesimens of all participating

parties [21].

1 Constant monitoring and adjustment of talent supply chains to ensure the
continuous supply of talent neededachieve business objectives [22].

1 The right technology an@nalytics so that predictive models can be

constructed to produce forecasts of talent needs and improve- talent

sourcing decision [23].

2.1.2Talent Management Imperatives
Michaels, Handfieldand Axelrod[6] have surveyed1300 executives at 120

companies, as well as case studies of 27 leadingpa@oes and presented a five

patapproach to managing an organizati ono:

10



1 Embrace a talent mindset: A talent mindset is the deep ¢dedief that

having better talent at all levels is how you outperform your competitors.

It is the belief that better talent is a critical source of competitive
advantage, and the recognition that it is better talent that pulls all other
performance levers Leader s with thi dalenhi ndset
management to subordinates they commit a major part of their time and
energy to strengthening their talent pool, taking bold actions when
necessary to see that talent is maintained and grown throughaut thei

organizationg24].

1 Craft a wnning employeevalue proposition: The days oa%ing a career
simply as a means to provide yourself and loved ones with food and
shelter are over.dday,a talented person certainly nedkgse things, but
they want to feel passionate about the work, to be enriched and inspired
by their companies and leadership. If they are not fulfilled, they will not
likely stick around. There are many attractive options out there,
particularly for talered employee value proposition that provides
employee with the core elements they seek in a career opportunity
including: exciting work, a great company, attractive compensaind

opportunities to develof2p.

1 Rebuild your recruiting strategy: For geagons, recruitments at most
companies worked in a fairly uniform manner. The hiring department
would put out the word, and people hungry for work would apply. The
companyhad the power to make the selections; the employees were
either selected, or they we looking for work elsewhereToday, of
course, it $ an entirely differengame;the balance of power has shifted
to talented people. When the dot.com and startup boom happened,
companies were finding no one lining up at their gates. This happened at
precisely the time when companies needed not just more people, but
more talented people than ever before. Organizatepognized that they
must engage in solid recruiting strategies if they want to stay in the hunt
for the best and brightest tal¢@6].

11



Those strategies include the following:

u Pump talent in at all levels.

u Hunt for talent all the time.

u Tap many diverse pools of talent.

u Develop new channels for reaching talent.

1 Weave talent development intbe organization: Companies must place
an emphasi on the development of their people. Not everyone in your
organization will develop into a superstar, even with the right amount of
training and attention. However, everyone can push the limits of what
they can accomplish when provided with the right lemages,
encouragement, and support they need to succeed. Those organizations
that weave talent development into the fabric of their organization will

attract more talentretainit longer, and perform better in the long run

[27].

1 Differentiate and affirm mployees: To maximize the efficiency of your
talent pool, you need to make certain you aféetintiating your best

employees from your mid and low level perfoaers[28].

2.1.3Talent Management Process Framework:

Choudhary and Mundra29] suggested dalent managementrdmework as
depicted in Figure2.1. This process starwith recruiting whereentry points, target
profiles and required talent sources are identified. The second step determines methods
to profile individuals, frequency of moving peeplneeded career paths and how and
who makes work assignment decisions. The third step answers how to assess employees

performance, what training is appropriate, and what other development supports

12



Performance and reward iket fourth step and the finaine determines organization

structure, deployment model and how to shape jobs to individual needs.

O

Performance
& rewards

Figure2.1 Talent Managemeftrameworks 29

2.1.4Challenges toTalent Management

London Business Schof#0Q] in its 2008 talent survey report asked respondents a
number of questions relating to current challenges which have talanagement
implications. Respondents continue to identify the war for talent as the most significant

factor influencing their talent management strategies.

Seventy five percent beliegighat the war for talent will significantly influence
their talent mangement strategies in thature. The report concluded thep three

chall enges which i mpede an organizationds

U Developing a talent pool that fits our culture and values.
U Using cross silo assignments as part of talent managestnategy

U Building an employer brand.

2.2 Talent Development

The main building blocks of talent management are recruitment, development,
and retention. A Deloitte researcdtudy B1] has presented an intetieg talent

13



management modethere itrevolves aroundhe talent development and claims that
attraction andretertion will be attained. Figur€.2 e x hi bi t s prdpeetayi t t e d s

Develop Connet - Deploytalent management framework.

Develop

Capability

Figure 2.2Devdop-ConneciDeploy Model [31]

This study argues that this model shoul
management strategy. By focusing on its three elements; des@ioyectdeploy,
organizations can generate capability, commitment, and alignmkey morkforce
segmentswhich inturn improve business performance. When this happens, the

attraction (recruitment) and retention of skilled talent largely take care of themselves.

By ADevel op, 0 t hey-lfeleaming employees ndedtog t he r
mast er a |toméan justtraditipnaldlassréom or online education. The focus
isononthej ob experiences that stretch employee

learn from peers, mentors, supervisors and others.

By AConnect o, t heyempleyeesithghe bolsiartli ng cr i t i
guidance they need {9 build networks that enhance individual and organizational

performance, andi{ improve the quality of their interactions with others.

By ADeployd, they mean \iaderkifythayckepi t h key
rooted skils, interess, and knowledgeji() find their best fit in the organization, afid)

craft the job design and conditions that help them perform.
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A learning organization is one that values, enables and measumadeas a critical

part of the way it does business and what defines it [32]. From the top down, people
have to see learning as important, part of their job, and part of the catiir@bric of

the organization. Such organizatsosystematically share best practices, nesg and
knowledge, and they focus responsibility for learning and development across the
organization at a senior level [33]. In a mcexpansive wayPeter Senge [34], o
developed the idea of learning organizasiodescribed them as organizations wher
people continually expand their capacity to create the resultstrigydesire, where

new and expasive patterns of thinking are nurtured, when collective aspiration is set
free, and where people are continually learning to see the whole togethas. deén
argued that to be a great learning organization, you also have to be a teaching
organization. An organization that talks about stewardship or development of people

must emphasize everyoneds mrsaslaeoreivaluefd® achi ng

Research and experience have shown that different models of learning produce different
learning outcomes. Figure 2.3 summarizes research carried out by the National Training

Laboratories [36] and replicated in numerous other studies

Discussion Group
Demonstration

Audio/Visual

Reading

Lecture

Figure 2.3 Averag&nowledgeRetentionLevels forDifferent hstructionaMethod [36]
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Teachingorganizatios soon discovexdthat teaching others the most effective means
of retaining knowledge. Because teaching others andhejob learning are so
effective, many organizatismappoint formal coaches, but most coaching takes place

informally [37].

2.2.1Talent Development Methods

The literature contains many methods of talent development and training that
organizations use. Qahan, Kiker, and Cross [B#dicated that there ardifferent ways
for training available. Because of each ha®ws advantage and limitations, there is no

one best way to train, and all of them can be effective in the right situation.

Spector B9| discussed eight different training methods that arguieatly used
in organizational training. These methods can be used in combination, because a good
training program may need to take advantage of the strengths of different methods for

different aspects of training.able2.1 lists these methods with the joraadvantages of

each.
Method Advantages
Audiovisual hstruction 1 Presents material that could not otherwise be
heard or seen.
I Can train many people at once.
Auto Instruction 1 Gives immediate feedback to trainees.
1 Individualized pacing.
Conference 1 Allows for feedback to trainees.
9 High level of trainee involvement.
Lecture 1 Economical.
1 Good information giving method.
Modeling 1 High level of feedback.
1 Provides practice of new skills.
Onthe-Job Training 1 Exposure to actual job.
91 High level oftransfer.
Role Playing 91 High level of feedback.
1 Provides practice of new skills
Simulation 1 High level of feedback.
1 Provides practice of new skills

Table 2.1Training Methods anilajor Advantages oEach [39
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Audio visual instruction: It involvethe electronic presentation of material using
an audio tape, v i d e os domampoa for |EDtWéIs tose® r  Cc 0 My
computer based tools such aBowerPointto add audio visual elements to

presentationf40].

Auto instructions: It refers to artyaining method that is seffaced and does not

use an instructdél].

Conference: It is a meeting of trainees and a trainer to discuss the material in
guestion. The distinguishing feature of the conference is that participants can
discuss thematerial ad ask questions. It also allows for a free flow of ideas so

that discussion can go beyond the prepackaged md#jal

Lecture: It is a presentation by a trainer to a group of trainees. Its major
advantage is its efficiency. Theainer can present material to a large number of
trainees. The mass presentattormany peopldimits the amount of feedback

that can be givef#3].

Modeling: Modeling involves having trainees watch someone performs a task
and then having them modehat they have seen. This approach is often used

for the training of supervisory skil[g4].

Onthe-Job Training: It is any method used to show employees how to do the job
while they are doing it. Othejob training can be an informal system whereby a
new employee watches an experienced employee to see how the job should be
done. It can also involve a formal training program such as an apprenticeship

program[45].

Role Playing: A role play is a simulation in which the trainee pretends to be
doing a taskThe role play could be part of the modeling approach. The role play

itself does not involve first observing another person pedonebehaviof46].

Simulations: A simulation is a technique in which specialized equipment or
material are used to portray task situation. Trainees are to pretend that the

situation is real and carry out their tasks as they would in the actual situation.
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Simulations can be used for training people in the use of equipment, such as

automobiles or airplangg7].

Electronic Training

Electronic Training or 4earning is the latest trend in organizational training and
educationalnstitutes. It involves the use of electronic tools and computers to provide
training. Nowadays, -&arning programs are interactive and give feedbackthe

comprehension of the individual and at his/her pace.

De Ronin, Fritzsche, and Sald8] noted several potential advantages of e
learning that makseit attractive to organizations. First, it carovidethe leaner a great
deal of control over thadining experience by beiraple todetermine where and when
the training is delivered and, with some methods, the order of matSeabnd,
technology allows for rapid development and modification of training material as
needed. A training module writtdn PowerPointcan be put together andneailed to
employees or posted on a website in a very short time. Thilekreing can be
combined with others, more traditional methods, producing blended learning. For
example, a classroom lecture can be coupligd some dearning exercises. Finally; e
learning can be easily customized to meet individual employee needs. For example, a
training program might include assessments that determine when a learner has mastered

the material and is ready to move to thetriegic[49].

Mentoring

Many organizations have found that new and inexperienced employees can
benefit from being mentored by m®rsenior and usually higher level employees. Day
and Allen b0 have defined mentoring as a special kind of work relationship between
two employees in which the more experienced one offers career guidanosgling
and emotional support, and serves as a role model, to the less experienced one.
Mentoring can be thayht of as a kind of training that not only orients new employees to
the job but helps them develop their careers with the company over a considerable
period of time. Allen Eby, Proteet, Lentz and Lim&J1] have concluded in their
researchhat employeesvho are mentorederive a number of benefits from mentoring,
including better job performance, quicker promotion, better job attitudes, less turnover,

and less conflict between demands of home and work.

18



Mentoring might occur naturally as relationships depebetween people at
work, but many organizations have fornrméntoring programs in which mentors and

menteesre assigned to one anotfg?].

Aryee, Lo, and Kangd3] have noted that formal programs can be useful because
not all employees are likely téind mentors on their own. Individuals who are

achievement oriented and sociable are most likely to find mentors naturally.

Executive Coaching

High level executivg especially in companies, are sometimes paired with a
consultant who serves as executive coach to help them improve job performance. One
way the coach can operate is to solicit feedback from the employees who interact with
the executive, perhaps using 36@@gree feedback. The coach will meet with the
executive to help interpret theddback and devise an action plan to improve in areas
that are deficient54].

2.3 Technical Talent Development

lan Cunningham5] has statedfin the early nineteenth century thewas a
young uneducated bookbinder in London who started to taketenest in science. He
had no formal training in the field, but managed to get work assisting a famous scientist.
Through this route he started his own experiments in chemistry and physics. He became
guite established as a high effective experimenterughohe never understood
mathematics and was not, in the early days, much respected by the scientific
establishment. His name was Michael Faraday and he rates with Newton and Einstein as
one of the most influential scientists who ever lived. His three veduof Experimental
Researches in Electricity, covering 1,114 pages, contained no mathematics yet has been

the most influential document in its field. He was clearly a génius

The reason for this brief story h&s do with how organizations oftemant to
classify talent as a total package. The person is expected to show congsesenoss a
wide range in order to justify being seen as talenft@daday would not match up to

modern criteria for even an average scientist.
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Literature indicates that in thpast, technical and scientific careers followed
vertical career paths. Such a path is structured to keep employees within a single,
specialized functional area. As organizations grow in size and strategic direction, the
importance of recognizing differefdctors in career development initiate a change from
vertical career ladder to flatter path and the encouragement of cross functional career

developmeni56].

Corporate Leadership ddncil [57] in its 2004 study, suggested a scientific
career management fmework that is critical to developing and retaining technical

talent of an orgamation, as depicted in Table 2.2

Identifying Competencies Defining Technical Career Evaluating and Promoting
for Technical Careers Paths Technical Employees
1 Create aybrid i Create careeatlders 1 Define evaluation criteria
competency model 1 Lateral novement 1 Design attractive promotiona
1 Communicate between technical and rewards
competencies management career

9 Create cross functional
career path

Table 2.ZTechnicalCareer Management Framewo&/|

2.3.1Competencies Model

Research andTechnology Executive Council 58] suggests that most
organizations define and evaluate all positions on one basic competency model. Given
the specialized nature of skills requiredtethnical talent, literature indicates that most
effective technical employees development practice combine several competency

modelsinto one hybrid model. Tab 3 outlines three basic competency models.

Competency Model Definition

The CoreCompetency Model 1 Based on the value systems, vision, and
mission of the organization.

1 Defines the set of soft skills and behaviors
that should be possessed by every employ
of the organization

Table 2.3Competency Model Definition®B] é € . Cont i n
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Competency Model Definition

The Functional Competency Model 9 Built around key business function,
like R&D, production, and marketing
1 HRor upper management defines th
specific functional skills that
employees working in these functior
need to have.

The RoleSpecific Competency 91 Identifies the skills an individual will

Model need to possess to perform a
particular role within dunctional
department.

Table 2.3Competency Model Definition$g]

A combination of these competency models allows the organization to map the
behavioral and functional attributes that are required for each position. By identifying
both broad andspecialized competencies for different positions in a comptrey,
organization facilitates vertical, horizontal, and crhssctional movement of

employeeg$59].

Once companies develop competency models for technical employasgrH
Resource Departmerdand/or management must communicate them to employees.
Without communication, it may prove difficult to engage employees in career

developmenif60].

2.3.2Technical Career Paths

Corporate Leadership Counc[6l] reported that traditionaResearchand
Development (R&D)Laboratories hired scientists and engineers for their specialized
technical competencies. In contrast, R&D laboratories currently hire scientists and
engineers for more varied skills. Organizations require R&D employees to possess the

following skills, in addition to the core competencies of the organizations:

1 Communication Skills
i Crossfunctional work experience or abilities

i Leadership and management abilities
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A 2003 Council

pharmacetut ¢ a |

embraces a solely vertical career path for sdiergmployees, it identifies fouspecific
competency areas (technical proficiency, field knowledge, job knowledge, and

management and teamwork) that are required of every position in the technical career

ladder.

Table 2.4 profiles an example of technical career positions and associated

competency areas.

study on technical

companyos

career

career devel

laddgBi] profiled one

opment

Position Title

Description of Competency Areas

Associate Scientist

Technical Proficiency: Basic understanding and
knowledge of techniques or instrumentation and lal
functions.

Field knowledge: Practical knowledge in scientific
discipline, familiarity with standard equipment and
procedures.

Job Knowledge: Knowledge of company safety anc
environment policies and procedure.

Management and Teamwork: Participates
constructivelyin team and takes direction well from
supervisor.

Scientist

Technical Proficiency: Performs experiments with
minimum to no supervision, interprets and evaluate
data, contributes to written reports.

Field KnowledgeM a s t Regréesand additional
Lab experience, excellent, knowledge of Lab
procedure, ability to perform library research and
incorporate into experimental findings.

Job Knowledge: Assists in the preparation and/or
prepares Lab procedurfes company department.
Management and Teamwork: Trains junior membe
of team when needed, offers assistance twvadkers,

provide backup for supervisor.

Table 2.4Example of Technical Career Profilg&l]

When Human Resource Departmant upper management identify competency

sets for technical career path, it is easier @orR&D employee to move laterally

between laboratory and management.

A Society of Human Resirces Management white pap&?2] confirms that

todayods compani es

ar e mo v i

ng

t owar ds

f

budgets get tighter and product turnaround time for R&D departments get shorter. As

factors combine to create flatter organizatio&D employees are hired it
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management competencies and a goal to further develop them throughout the

empl oyeebs service with the company.

Scientists and engineers may have more than two career desires, making it
difficult to move R&D employees only between technical positionsl amanagerial
ones. Cros$unctional career paths allow scientific workers to gailuableexperiences
across R&Ddepartments and business units, yet femganies implement this practice

[63].

Many organizationshave begun to employ cross functional cargacks. A
crossfunctional career path allows an employee to move between several laboratories in
the R&D department and/or from R&D to other departments with the company. This
path offers the benefits to employers of having well trained and versttffe while
also allowing employees to increase competency levels in areas that they would not

develop in a vertical career pdt¥].

Organizations mainly use evaluation techniques to promote technical talent
vertically within the company. Consequentgyaluation criteria remain undefined for
lateral and crosfunctional promotionsResearch andechnology Executive Council
[69] has reported thatdditional evaluation criteria and metrics for technical employees

include the following factors

1 Individud publications
1 Number of publications cites by scientific peers.
1 Patents generated individually and in work teams.

1 Revenue brought into the company by patents.

Less quantitativeevaluation measures might include laboratory processes
learned, skills acquick and knowledge gained. All of these criteria are positive
indicators for a vertical career path and vertical promotion, but they do not necessarily
evaluate candidatebés performance in terms
[66].

Promotion rewards also remain an undefined area for technical employees that

do not move up a vertical career path. While rewards for promotion in a vertical career
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ladder are weldocumented, lateral and crefssctional promotion rewards are difficult
areas for many organizations. Often when employees move laterally or across company,
they are not necessarily moving to a more senior positaironi p7] concluded from

his literature review that building work life rewards, stagkions, and flexible wwdk

arrangement into promotions that are lateral and drosgionalis valuable

Key technical talent is broadly defined as technological experts who possess
strong intellectual aptitude, business knowledge, and leadership skills, which are of vital
importance to their employer&chwartz $8] has summarized the top competencies for
successful technical employees as:

Ability to adopt to change.
Broad technical knowledge.
Business acumebasic understanding of business goals.

Interpersonal communicatickills.

Love of knowledgeself-driven learning style.

= =2 =4 -4 -4 -

Specialized expertisgithin the designated area.

Enhancing existing skills and developing new ones is important to technical
talent and their job satisfaction. Albrittof9 reported that ongoing ergyee learning
and development should also be a priority to employers because of the fast paced

changes that take place in the high tech industry.

Most companies prefer to develop existing talent, rather than hire external talent.
Corporate Leadership Cocih[70] has studied a number of high technology companies
that employ up to 50,000 employees and geneeatenueup to $10 billion. Therare
no common strategie® how to develop technical talent. The best of all these strategies

is condensed below.
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2.4 Technical TalentDevelopment Strategies
2.4.1University Curriculum

Corporate University staff collaborates wikakdioldersto source or develop
training that will lead to the development of the newly required skills. Skill requirements

aredetermined by the Advisory Board, whioperates as shown in Tall&[70].

Membership : Consists of the following:
HR professionals.
fManagement representatives.
fTechnical Contributors at the principle engineer.

Meeting Frequency : Six times annually

Responsibilities: Tasked with determining skill set requirements for technig
and management staff.

Table 2.5Advisory Board Function7(]

Technical leaders participate in training, developing or sourced by the Corporate

University, to acquire thekills outlined by the Advisory Board.

2.4.2Proactive Self Development

A more fAhand off o approach is to encour
role of the employer is to provide thaining material, typically in ae-learning format
that will serve the o mpany 6 s 0 bgs emptoyeesears their anm paceacquire
such learning. Some companies might demand that employees shall complete and pass
certain elearning courses as part on their performance reward systeaddition to the
mandatory course, all key technical contributors are required to have a development plan

that includes new skills they need to acq{itg.

2.4.30n-the-Job Rotations

Most companies provide their leading technical talent with jolatioot
opportunities. Suchotations are characterized by Driven by internal talent neeij)
Require manageemt support and approval, an(di) Differ from opportunity to
opportunity, depending on individual circumstanddss strategy providedevelopment
opportunities, addresses internal talent gaps, and allows individuals to learn various
parts of thebusinesg72].
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2.4.4Peerto-Peer Knowledge Sharing

Internal networking groups facilitate employee knowledge sharing and
development. These atgpically composed of cavorkers who have similar roles and
responsibilities. This faew-face and lowcost employee development strategy may take
different forms, such as community of practice, knowledge sharing sessions, mentoring

groups, networking grgps, and workshops or conferen{és].

2.4.5Structured Technical Talent Development Program

This strategy calls for designing a technical talent development program that
encompasses puaetermined competency model, all available trainfagets and
development strategies, argaligned with corporate objectiséo develop and retain
technical talenf74]. Aerospace industry maintains such program although it varies from
one company to another. Boeing Technical Fellowship Progirahwas reviewed. The
main aim of this fellowship program is to ensure technical integrity across the enterprise
in people, technologies, processes, tools and products. The objectivigks @tibze the
technical experts from diverse technical areas, wiffegence thought the lifecycles of
all Boeing products, to solve key technical tdrades across the enterprige) Expand
Boeingods technical ski Il and perfor mance
knowledge and use of the technical workforcee Pinogram is supported and managed
by senior executives. It is considered as the mechanism to administer the technical talent
pool where the selection process identifies top 5% of the technical workforce. Boeing
maintains 77% of total flElwship as Assocta Technical Fellows, 20% as Technical
Fellows and 3% as Senior Technical Fellows. Tomerstone of development is the use
of mentoring and coaching. There are trained coaches for all candidates at all levels and
there is a common training for all inveld parties; candidates, coaches, nominating

managers and evaluators.

Through literature review, interactiontwh s ubj ect matt ewn exper
experiencglittle has been researched and written in the area of professional engineering
developnent. The focus ofwhat has been published about human resowcdslent
development is geared towards preparing and dpwvgjoleaders and management

personnel.
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When zooming into professional development in the hydrocarbon indusfry
Saudi Arabiano single study in the subject or close tavids found Professional talent
development in the hydrocarbon industry in the Kingdom of Saudi Arabia becomes,
therefore, a virgin area to explore and understdaondurther strengthen theriginality of
this wok, the researchdid not stop at defining the effective professional talent
development strategies, but it uncaatthe challengegacing the implementation of these

strategies

The aim is toestdlish guidelines that the hydrocarbon industrykafigdom d
Saudi Arabia fnds useful.Such guidelines would be a new addition to knowledge area of

technical talent development.

It has beeriound that literature review is not an easy task, as a mattactpft
was the most difficult phase in the researchisTeview has confirmed thselected

topic deserves sucresearch.
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CHAPTER 3

DATA ACQUISITION

3.0 Introduction

This researchas been divided into four phases; literature review, data acquisition,
results and discussion, and conclusion. There was no distinct phase end date and start of
the other, but rather an overlap and interconnected phases and activities. Figure 3.1

illustrates a timeline of the main research activities showing overlap and sequence.

RESEARCH ACTIVITIES

iq 2q 3qQ 4 140 2Q 30 4 1 20 3qQ 40 1 20 30 4q

v ¥

Literature Review

Data Acquisitions

Interview

Survey

Questionnaire

Verifications

Data Mining & Analysis

Results & Discussion

Conclusions

Thesis Writing Y \J

Fig 3.1 Timeline of Main Research Activiti
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It is important to note that data acquisition phhas beersequenca where interviews

were conducted first, followed by am survey and catuded by level of leadership
engagement questionnai®tarting with interview was very helpful to define right topics
serving research objectives and generate good questions for the main survey and
subsequent questionnaire.

Data Acquisition
Research data and informatitvave been collected from several sources using various

methods. Figur8.2 below depicts thenain methods of data collection.

Figure 3.2 Research Data Acquisition Methoc

Topics and Questions Preparation

At this stage, research objectives and limits wes# defined, but this is not
sufficient to determine specific topics and questions to ask participants during the

survey, questionnaire and interviews. The scheme was as follows:

Literature review and authordéscsexper:.i
and questions for theata acquisition toolg.hese initial thoughts were shared with
subject matter experts during a brainstorming session that was facilitated by the
author Modifications to the initial sets of topics and statements were riiaeés. an
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initial survey coupled with few interviews was conducted on small scale participants

to validate and calibrate reasonableness of the chosen technical talent development

topics and relevant questioss a result, adjustments and alterations were

incorporded to finalize the maimterview questionssurvey topics and statements,

and level ofleadershigengagement questionnaire.

Interviews

This is a very crucial todbr data acquisition and aid in the critical analysis.

Exampes of key people to interviewere:

Main Survey

Researchers and subject matter experts in the engineering and R&D
organisationsvithin Saudi Aramco of KSA

Saudiinventors with registered patents.

Select managemenmnembers at different levels inydirocarbon
organisations and support servicesnpanies

Human Resources consultants.

An electronic arvey hasbeen designed to collect data on research questions.
Thetarget organizations were:

Research and Developmeentresof Saudi Aramco.

Technical Services departments in Saudi Aramco.

Research Institute of King Fahd University of Petroleum and
Minerals in Dhahran.

King Abdulaziz City for Sciences and Technology.

King Abdullah Research Institute of King Saud University in Riyadh.

Hydrocarbon Support services companies in Saudi Arabia.

Specific Questionnaire

This questionnaire is designed to address level of engagement of parties

involved in the technical talent development, including professionals being

developed, their mentors and leaders at various levels. We have selected the main

business line in Saudi Aramco that has the highest number of sdeatidt

engineerswhich is Engineering and Project Managemditiere were two similar
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guestionnaires. One was conducted in 2009 as the initialsdatae and base line.
Another onewas dom in 2010 to verify previous findings and measure improvement

over time.

Results and Discussion

Data Mining and Analysis

The data collected from different acquisition tools have been arranged and classified to
detect patterns, screen out top issues, determine priorities and gaps in the areas of
research; technical talent competencies, talent development strategies andgehalle
facing the implementation of such strategi@ésmparative and affinity analysare use to

aid in reaching conclusions.

Verification of Findings and Observations

To enhance the credibility of the findings that would lead to solid conclusions, two
complementary verificatins tools were used. Firstlythe level of engageent
guestionnairevas repeated. Secondlgdditional interviewswere conductedvith some
technology inventors within the hydrocarbon industry of K848ing insights that were

gained #er the data acquisition phase. This is followed by observati@taission.

Conclusions

At this stagethere isa clear picture of the current reality and desired resilts

technical talent developmeandthe research questions were answeredering:

1 Common competencies (technical, business and soft skills) of scientists and
engineers engaged in developing technologies to support technology

advancement in the hydrocarbon industry in KSA.
1 Talent development strategies to attain and sustain these temtips.

1 Challenges and hurdles facing the implementation of these talent

development strategies and how to mitigate them.
1 A suggestednplementatiorplanto apply research results.
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3.1 2009 Interviews

An important source of data is interview of peoplée interviews were started
prior the survey. These interviews with different people have opened eyes on many issues
that facilitated better questions selection for the main survey and the subsequent

guestionnaires.

The interview has been conducted intootsteps. First step was fateface
discussion to ensure understanding of the interview objective, clarity of the questions, and
to collect direct information. Second step was immediately after the interview, where the

discussion questions werarailed b participants and theyraailed back their thoughts.
The interview questions included buérenot limited to:

1) What are the common (fundamental) competencies/skills that a qualified

technology developer (engineer, scientist, or researcher) must have?

2) How do you (what are the strgies/programs/plans) develagchnical talent to

attain and sustain these competencies/skills?

3) What are the enablers (success facttiaj would helpto implement the talent
development strategies that you suggested abodéhaw to capitalize on these

enablers?

4) What are the hurdles (challenges) facing the implementation of the above talent

development strategies and how to mitigate such hurdles?

Figure 3.3shows the interew target audience and Table Zdmmarizes the

outcome of the 25 interviewBetails of this interview results are in AppenéditiA.
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® Scientists/Engineers
® Leaders

i Group/Firms

Total = 25

Figure 3.3- 2009 Interview with Hydrocarbon Sector

Top Technical Competencies: a) Adequate field experience
b) Computing Knowledge
¢) Up-to-date in specialty
d) Research methods

Top business/financial competencies:  a) Economic evaluation
b) Cost estimation
c¢) Project Management

Top SoftSkills: a) Communicate openly and effectively
b) Teamwork
¢) Analyticalcapability
d) Build relationship

Technical Talent Development Strategies:

Several yearsd assignment at fi el
Internship assignment with best in class organization.

Sponsor advance degree studies for high potential technical talent.
Establish a mentorship program.

e

Top success factors to develop technical talent:

1. Continuous support and commitment by management at all levels.
2. Creating the right environment for R & D.

Top challenges facing development of technical talent:

1. Available budget for training and conference.
2. Retaining of technical talent.

Table 31 - 2009 Interviewi Summary of Findings
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3.2 Technical Talent Development Survey

One source of data is the literature review which was critical to learn and find what
others have contributed to the subject of the research. This review has revealed that a lot
has been done in the talent management, especially in leadership/management aspect but
technical talent development needs to be explored furtmather sourceis he aut hor €
thirty years of experience in the hydrocarbon industry and managing technical
professionalsThese two sources were not enough, of course, and examining the current
reality of technical talent development in the hydrocarbon industry idi @aabia is an
imperative to hisresearch. The key was a carefutlesigned and implement suryey

guestionnaire, and interviews.

The authorhad to do a little research on how to design an attractive and effective
survey, which audience to target, how to ensure credibility of responses and how to ease

data reconciliation and analysis afterward.

The survey targeted oil and gas operators in SAudbia, specifically Saudi
Aramco, hydrocarbon service companies Schlumberger and Halliburton and research
institutes dealing with hydrecbon research topigacluding Researchinstitute of King
Fahd University of Petroleum and Minerals (KFUPM) and KiAdpdulaziz City for
Science and Technology (KACST).

The survey consists of 32 statements in the area of talent management strategy,
talent developmentyrewarding performance, leadership involvement, high potential
technical talent, competency inventoryhgical talent development strategies and tactics,
team and organization characteristics and challefagésg technical talent development.
These statements were developed through literature review, interview with involved
subject matter experts and a ibstorming with selected participant8ppendix [IA]

exhibits the survey statements.

Looking at Figure3 4, tenorganizationsvere invited(from Saudi Aramco, support
service companies, research institutes at KFUPM and KACST), 176 (technical and
manageriapersonnel) to participate in this survey and 90 have responded or 51%. This is
considered very representative. Demographics of the survey showed that 34% @f the 9
respondents are from management and the remaining a&é%chnical professionsl

Zoominginto professionals, 48% hold a PhD, 29% a master and 22% a bachelor degree in
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their area of technical speciality. Furthermore, 64% of respondents have more than 20
years of experience and 34% have an experience betwe2d J€ars. The confidence

level andcredibility of this survey outcome are considered very high.

Organization 10
Participants 176
Respondents 90 51%
Phd 48%
MS 29%
BS 22%

Years of Experience
® More than 20 years

® More than 10-20 years

M Less than 10 years

Figure3.4 Technical Talent Bvelopment Survely ParticipantsSummary

A summary of the survey statements and selected data of the answers are shown
on Table 2 in the following pagesThe answers of minor and strong agreement in this
table are presented in grouped answers just to ease presertagatetailed choices of
answers are presented and discussed in detail in Chafidetadled surveyesults and

comparativeperspectivesre includedn the AppendicegI-B] and[I-C] respectively.

1. Talent Strategy
. Strong
Minor Agreement Agreement
1.1 Talent development is aligned and integrated 34 56
with business strategy. 38% 62%
1.2 Critical roles and capabilities ddentified in 37 53
your organization. 41% 59%
1.3 Individual performance is tied to talent 43 49
development. 48% 52%
1.4 Team leaders (first line management) are 42 48
accountable for developing technical talent. 47% 53%
1.5 Department managease accountable for 36 54
developing technical talent. 40% 60%
1.6. The forecast range of supply and demand for technical talent is:
No forecast 21 23%
Less than 1 year 6 7%
1-2 years 16 18%
3-5 years 30 33%
More than 5 years 17 19%
Total 90 100%

Table 3.2 Summary of Survey
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2. Talent Development

Disagree Agree
2.1 Every technical professional has an individu 43 37
development plan.

48% 52%

2.2 Technical professionals can easily access 34 56
accurate information oavailable development
opportunities. 32% 68%
2.3 Managers and technical professionals share 33 57
accountability for talent development. 36% 64%

2.4 Technical professionals have a clear picture of competencies they should develop

supportbusiness growth in your organization.

Not at all 7 8%
To some degree 25 28%
To a considerable degree 41 45%
Fully understanding what is needed 17 19%
Total 90 100%
3. Rewarding Performance
. Strong
Minor Agreement Agreement
3.1 Current compensatigrackage is comparable 48 42
with individual performance. 53% 47%
3.2 There is a pay differentiation for high 50 40
performers through both base and variable pay. 56% 44%
4. Leadership Involvement
Disagree Agree
4.1 Management involved witlechnical talent 21 69
development 23% 77%
4.2 Senior technical professionals teach and dey 7 83
young talent 8% 92%
4.3 Senior leaders teach and develop new leade 29 61
' P 32% 68%
. Strong
Minor Agreement Agreement
4.4 Leadership condutgchnical talent reviews on 41 39
at least a serannual basis 51% 49%
4.5 Technical talent review and development 42 48
activities are based on walkfined competencies 47% 53%
4.6 The succession planning process is used to f 52 37
critical technicapositions 58% 42%
4.7 Developmental assignments are used to add 38 51
specific developmental needs 43% 57%
4.8 Global assignments are used to develop spe 38 52
developmental needs 42% 58%
5. High Potential Technical Talent
. Strong
Minor Agreement Agreement
5.1 High potential (technical) talents are aware o 44 46
their status 49% 51%
Table 3.2 Summary of Survey
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. Strong
Minor Agreement Agreement
5.2 Technical talent is attracted to a leadership 26 64
(management) path 29% 71%
5.3 Technical talent is attracted to a technical pa 45 44
' P 51% 49%
5.4 Management identifies high potential 40 49
(technical) candidates early and takes action to
proactively develop them 45% 55%
5.5 High potentiatechnical talent pool is reviewed 59 30
and calibrated 66% 34%
5.6 High potential technical talents are given 45 45
challenging/special projects 50% 50%
6. Competency Inventory
6.1 GenericKknowledge
Not Critical Critical
6.1.1 Computer programming 49 27
64% 36%
. . 42 33
6.1.2.Numerical modeling 56% 14%
: , . 35 40
6.1.3 Simulation modeling 7% 53%
. 9 65
6.1.4 Research techniques 12% 88%
. 8 66
6.1.5 Analytical methods 11% 89%
. . . 42 33
6.1.6 Computational fluid dynamics 56% 24%
I 9 65
6.1.7 Upto-datein field 2% 83%
6.2 Soft Skills
Not Critical Critical
6.2.1 Adaptive and learning 10 80
11% 89%
4 85
.2.2. Analytical ili
6 nalytical capability 2% 96%
. 8 83
6.2.3 Innovativeness 9% 91%
11 79
6.2.4 Foster teamwork 12% 88%
6.2.5 Communicate opengnd effectivel > 85
o P y 6% 94%
. 4 86
6.2.6 Drive for results 2% 96%
13 76
6.2.7 Influence others 15% 85%
. 7 72
6.2.8 Plan and organize work 9% 91%
Table 3.2 Summary of Survey
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Not Critical Critical
. . . 9 80
6.2.9 Buildrelationships 10% 90%
6.2.10 Commitment and reliabilit 4 85
- Y 4% 96%
6.2.11 Practicselfdevelopment 8 79
- P 9% 91%
. 7 82
6.2.12 Knowledge sharing 8% 92%
. 11 77
6.2.13 Mentoring others 12% 88%
, : 16 74
6.2.14 Customer service oriented 18% 82%
. 5 83
6.2.15 Inspire trust 5% 94%
. . 9 79
6.2.16 Passionate about job 10% 90%
28 65
.2.17 Risk taki
6 isk taking 30% 70%
6.3 Business Competencies
Not Critical Critical
6.3.1 Global and local perspective 25 57
30% 70%
28 53
3.2E i luati h
6.3 conomic evaluation methods 35% 65%
N 31 49
6.3.3 Cost estimation 39% 61%
6.3.4 Project planning and execution method 31 48
5.4 Froject planning 5 39% 61%
7. Team/Organization/Leadership
. Strong
Minor Agreement Agreement
7.1 Your team fosters collaborative teamwork 22 68
' 24% 76%
7.2Your organization creates an innovative 38 51
environment 43% 57%
7.3 Your management adapts a leadership sty 50 40
that promotes risk taking 56% 44%
7.4 Your management makes adequate effort 33 57
develop technical talent 36% 64%

8. Technical Talent Development St

rategies/Programs/plans/tactics:

8.1 Structured technical development progran Not Average More
where career paths are well defined by Effective Effective
competencies and tasks and are aligned with

; > : . 6 23 50
business objectivesThis program will groom
the participanfrom start to an engineering
specialist status 8% 29% 63%

Table 3.2 Summary of Survey
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Not Average More
Effective Effective

8.2 Short and focused orientation program 10 23 55
followed by on the job assignments that
E;rgmpants will learn and produce at the same 11% 26% 63%
8.3 Dlrgct job assignments/projects to meet 10 21 58
business needs coupl e
supervision to ensure that tasks are completed 0 0 0
satisfactorily 11% 24% 65%
8.4 Typical job orientation, followed by job
assignments/projects but with the guidance of & 8 29 53
assigned mentor to ov
development and contribution to the business 9% 3204 59%
objectives
8.5 Assign the individual to a team that has 20 25 42
specific project and he/she will gain experience
with time 23% 29% 48%
8.6 Send the individual to obtain an advanced 14 25 48
degree (masters/doctorate) in the subject that
serves the organizat:i 16% 29% 55%
8.7 Conduct adequate training to strengthen the 14 20 53
mentorship role of senior engineers/scientists s¢
the mentorship of young talent becomes more
effective (Mentorship Program) 16% 23% 61%
8.8 Conduct joint industry projecésd exchange 11 21 56
individuals between organizations/countries to
exchange knowledge and strengthen talent
development. 12% 24% 64%
8.9 Assemble technical talent council to managg 24 25 39
9technical talent succession planning/technical
talent pool andlevelopment programs/plans 0 0 0
effectiveness. 27% 29% 44%
8.10 Define career path for each engineering 10 28 51
specialty and map each specialty based on
competencies and let individuals demonstrate tk
capabilities based on salbvelopment efforts. 11% 31% 58%
8.11 Let irhouse subject matter experts develoy 18 20 49
and deliver technical courses to young talent us
problems/examples that our organization faces 21% 23% 56%
nowadays.
8.12 Mandate that professionals obtain industry 18 28 43
recognized certification and maintain that status 20% 31% 9%
8.13 Make selfdevelopment the key element in 15 31 43
technical talent development and embed such
mandates in the annual performance review cyd 17% 35% 48%
8.14 Providevenues for knowledge exchange 8 26 55
between professionals such as technical exchat
meetings, community of practices and others. 9% 29% 62%

Table 3.2 Summary
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9. Challenges:
Low Impact | Average High
Impact Impact
9.1 Management path is more attractive than
; i 10 13 63
technical path in terms of speed of advancemer
and rewarding opportunities. 12% 15% 73%
9.2 Senior professionals are not well compensa 20 20 47
for their efforts in developing young talent. 23% 23% 54%
9.3 Job security acts like a hurdle where senior 37 20 30
professionals are not sharing knowledge and
experiences with others. 43% 23% 34%
9.4 There is novell defined career path with an 35 18 32
individual development plan. 41% 21% 38%
9.5 There are not enough senior professionals t 20 14 53
mentor young talent. 23% 16% 61%
9.6 Senior professionals are not well trained as 25 27 35
mentors. They lack mentorship skills. 29% 31% 40%
9.7 The assigned leaders (managementhatre 26 27 33
competent and lack coaching and talent
development skills. 30% 32% 38%
9.8 The current HR policies do not
) . i . 23 14 48
differentiate/attract professionals to the technicg
path. 27% 16% 57%
9.9 This organization does nmtovide opportunity 48 17 19
to learn and grow. 57% 20% 23%
9.10 This organizatio 56 11 19
to perform challenging and interesting work. 65% 13% 22%

Table 3.2 Summary of Survey Results

3.3 2009 Level ofLeadership Engagement Questionnaire

An organization might have a good competency model and a well thought of
technical talent development programs, but unless the involved participants are
continuously engaged, the success and sustainability of technical talent development are
guestionableThose involved participants are the leaders at all levels in the organization,

candidates being developed and mentors of those candidates.

From change management perspective, if an organizatans to introduce a
major change and sustain the outconiteegeds to adbve the buy in status. FiguBb
illustrates the three phases of the buy in process: awareness, belief, then passion that an
organization should work on and test prior sayihgt the involved participants have
bought into the change. The gagement of leaders is very imperative in the buy in
process of developing technical eat. For this critical reasona questionnairenvas

initiatedto find out where the organization stands.
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Figure 3.5 Journey of Buy IRrocess

The heart of people development is conducting a periodic discussion or dialogue
bet ween empl oyee and supervisor focusi n:
developmental needs. Then mutually generate and implement an individual development
plan.In late 2009, the authdaunched a specific and shaytiestionnaire watunched
that has four questions revolviagound individual development plan and engagement of

leaders at all levels. These questions are:

1. Is there a periodical discussion/dialogagtween you and your supervisor

regarding your work developmental needs?

2. If you have an Individual Development PlafiDP), is it being

implemented?

3. As a mentor/supervisor, what is the number of hours per week you spend

on people development?

4. What are your concerns/suggestisnabout talent development in your

organization?
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The target audience of this questionnaire wasgineering and Project
Management within Saudi Aramco becauseomtains a large number ofientists and
engineers. Figure3.6 shows the pdicipation and response statistics indicating the
representation and credibility of data anable 3.3 presents a high level summary of the

results.Details of this questionnaire are in AppendikA.

Participants 3,178
Respondents 1,434
Response Rate 45%

H Scientists/Engineers
H Leaders of E&PM

u Others Professionals

Figure 3.6- 2009 Level of Leadership Engageméntestionnairé Participation Statistics

Respondents Response Percentageg

Periodic Discussion YES
Leaders 357 151 42
Scientists/Engineers 874 374 43
Others 203 102 50
Total 1434 627 44

IDP IDP Not
IDP Implementation Implemented| Implemented NO-IDP Total
Leaders No: % 8071 22% 5371 15% 22471 63% | 357
Scientists/Engineers% 20171 23% 1547 18% | 51971 59% | 874
Others- % 447 22% 197 9% 1407 69% | 203
Total- % 3257 23% | 2267 16% | 8837 61% | 1434
Time Spent on Development Hours/Week
Leaders 3.2
Scientists/Engineers 2.7
Others 1.8

Table 3.3- 2009 Level of Leadership Engagement QuestionriaBammary Results
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The answer to the fourth question is a collection of common concerns and
challenges facing talent development. The following highlights were captured based on

the number ofepeated comments by respondents.
- Inadequate IDP implementation and maintenancpe&ed 3 times.
- WeakLeadershiengagement and accountability. Repeated 74 times.
- Inadequate mentorship. Repeated 66 times.
- Work overload and shifting priority. Repeated 50 times.
- Fairness and integrity. Repeated 37 times.
- Average reward and cegnition Repeated 27 times.
- Training budget constraint. Repeated 16 times.
- Understand talent development. Repeated 12 times.
- Technical and Managerial path competition. Repeated 9 times.

- Supervisordés incompetence. Repeated 5
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CHAPTER 4

RESULTS AND DISCUSSION

4.0Introduction

This chapterdeals with mining and analyzirntbe data gathered so far.discusss
findings draws common themes and patterns, atwhsolidatesmajor results as the
deliverables of the researtchihe results from each datacquisition method; suey,
guestionnaire and interviewill be discussedhen integratel in one frame. The lagtart
of this chapterverifies the main findings and disciessobservationsand assumptions
made prior the research work. Twerification approaches were employed; 2010 level of

engagement questionnaire and 2010 interviews.
4.1 Data Mining and Analysis
4.1.1 2009Interview Common Themes
The author has interviewed twenty five individuals and groups in different
business units of & hydrocarbon sector. Some belong to the core business such as

exploration, drilling and production and others are in the support services side. Figure 4.

shows a breakdown of the interview mix.

H Scientists/Enginee
H Leaders

i Group/Firms

Total = 25

Figure 41 - 2009 Interview with Hydrocarbon Sector in Saudi Arabia

An interview is unlike a survey. In the fateface interview you receive idepth

feedback, clarification on questions and answers, reading of facial expression, tone of
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voice and body languaghat are totally missed via a survey. Our interview was a major
undertaking because of participant selection, critical preparation of questions since it was
done prior than survey and other questionnaire. Some of the success factors were sharing
the intervew questions with participants ahead of time and doing the interview in two
steps. First face to face interview then followed by a written response througmtiks.e

This was the preferred way of most of the participants. The most difficult part, gtithou
rewarding, was gathering all answers and capturing common themes. These common

themes are summarized in Table 4.1.

1) What are the common (fundamental) competencies/skills that a qualified technology dgvelc
(engineer, scientist, or researcher) must have?

Top Technical Competencies: a) Adequate field experien¢80% of participants)
b) Computing Knowledg&50% ofparticipants)
¢) Up-to-date in specialty(80% of participants)
d) Research method84% of participants)

Top business/financial competencies: a) Economic evaluation
b) Cost estimation
¢) Project Management

Top SoftSkills: a) Communicatepenly and effectively
b) Teamwork
¢) Analytical capability
d) Build relationship

2) How do we (whatre the strategies/programs/plans) develop our technical talent to attain an
sustain these competencies/skills? The focus here is the development, but you could suggest
strategies/plans under recruitments and retention.

Technical Talent Development Stegies:

1. Several years assignment at field of industry. (40% of participants)

2. Internship assignment with best in class organization. (20% of participants)
3. Sponsor advance degree studies for high potential technical talent. (24% of participants
4. Establish a mentorship program. (16% of participants)

3) What are the enablers (success factors) that would help us to implement the talent devglopi
strategies that you suggested above and how to capitalize on these enablers?

Top success factors t@delop technical talent:
1. Continuous support and commitment by management at all levels.
2. Creating the right environment for R & D.

4) What are the hurdles (challenges) facing the implementation of the above talent developme
strategies?

Top challenges facing development of technical talent:
1. Available budget for training and conference.

2. Retaining of technical talent

Table 4.1 2009 Interview ResuitsCommon Themes
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This table is selexplanatory and, there is no right or wrosgswers here. This
outcome will be crosshecked and integrated with the findings of the main survey and

level of engagement questionnaire.

There is an apparent emphasis on gaining sufficient field experience for
scientists/engineers prior beinB&D reseathers and technology developers. The
interviews revealed that top technical competency is adequate technical field experience in
the hydrocarbon business. Having deep knowledge of design, installation, commissioning
and operations of the facilities and ®&yas of the hydrocarbon sector you serve, will
definitely differentiate that professional during his/her research and technology
enhancement work. From the financial perspective, economic evaluation of projects is a
critical competency foR&D professiona. Most participants indicated that scientists and
engineers were strong technically, but not all of them have a good handle on economic
appraisal. In the soft skills side, effective communications repeatedly voiced out as the

most critical skill especiallin the area of presentations and persuasions.

The first technical talent development strategies came out to be several years of
work at the field of hydrocarbon core business. This exposure is not at the field of
speciality alone. Most interview parfpants mentioned that seven to ten years is the
minimum duration so that the professional can understand and appreciate the field he/she
is serving. This pays off during the technical solution development at central offices or
R&D Centres.

The second stragy was internship assignment. It was highlighted by several
interview participants as a very beneficial tool to gain experience in the speciality. For
example, a pump specialist serving oil production facilities would be exposed to many
pump operations @h maintenance experience in home organization, but to expand
knowledge the specialist can work with a pump manufacturer though an internship
assignment, to capture the fundamentals of design, modelling, manufacturing and testing.
Combing design, manufactng and operation experiences will yield a better technology

developer.

The third strategy in developing professionals was to acquire an advance degree
study, typically a master or a PhD in the area of speciality with @qiegmined top

institutes and mowned professors. The research topic is mutually agreed upon between
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the sponsoring organization and the institute and it usually solves a field problem or brings

new business opportunity.

The fourth strategy was establishing a formal mentorship prodviast. interview
participants were not happy about current mentorship practices and recommended a full
program starting with mentor selection, then mentor preparation and qualification. A
standard and professionally facilitated workshop is imperative wherthree participants
of the technical talent development are present. Those participants are the mentor, the
mentee and the supervisor. The purpose of the workshop is to enhance awareness of the

mentorship program and know the role and responsibilifieach participant.

4.1.2 Survey Results and Discussion:

The survey contained nine areas aril skatementselated to technical talent
development. In the following pages, each angth be addressedseparately with an

emphasis on the research objectives

Table 42 exhibits the survey results on six statements under talent strategy. To
ease understandirand analysis, where applicable there isa holistic approach to the
answers rather than statement by statement. Howexazptions will be addressed. T o
a considerable degreeo and @ Cormrecombinecht |y

since there would be no impaat the conclusion.

4.12.1 Talent Strategy

1. Talent Strategy
Not at To some Toa Consistently
all degree considerable across the
degree organization
1.1 Talent development is aligned and 5 29 34 22
integrated with business strategy. 6% 32% 38% 24%
1.2 Critical roles and capabilities are 4 31 35 16
identified in your organization. 5% 36% 41% 18%
1.3Individual performance is tied to talent 10 34 39 9
development. 11% 37% 42% 10%
1.4 Team leaders (first line management){ 14 28 31 17
accountable for developing technical talen| 16% 31% 34% 19%
1.5 Department managers are accountablg 10 26 38 16
for developing technical talent. 11% 29% 42% 18%
Total Response 10% @OO/Q @OO/Q QO@

a7
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1.6. The forecast range of supply and demand for technical talent ig
No forecast 21 23%
Less than 1 year 6 7%

1-2 years 16 18%

3-5 years 30 33%
More than 5 years 17 19%
Total 90 100%

Table4.2 Survey Results Talent Strategy

Viewing the answers oftatementl.1 to 1.5in Table 4.2, about talent
development integration withbusiness objectives, definitionof roles and
responsibilities, individual performance tied with talent development and accountability
of developing technical talent development; there is a common trend wherdZ%0%0
+ 20%)of respondentbiavestrongly agred with these statementWhereas 30% agrde
to some degree and only about 10% of respondents didagie® overall outcome is

considered normal and acceptable.

When participantswere asked fiTeam leaders (first line management) are
accountable for developing technical taégrt6% of respondents are notfavour. This
indicatesthereis a need to clarify the understandingndfo isaccountabldor technical
talent development. Everyone is accountable, the professional him/herself, the
immediate leader and the department hdadery party hasa role to play and a

commitment to meet. Such clarity is critical to set expectation and drive for results.

The laststatementin talent strategys about the forecast of supply and demand
for technical talent. 48%faespondents forecakss tharthree years33% forecast 35
years and onlyL9% forecast more than 5 years. When you consider hiring full experts
from the industry is the way &ucceedn technology developmenthen less than three
years forecast is very acceptaiMéhen yu, however, depend on fresh graduates to feed
you technical talent pipelinghen a forecast of more than five years is an imperative.
As a matter of fact, the forecast shall be at least 10 years becaxpedtedlytakes a
minimum of 1012 years to deelop an engineer @ scientist to be on the first step of

being a specialist

Part ofthe data miningis a comparative analysis of the survey answers where

answers of management membevere segregatedrom professionalsto test for
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potential gaps between the two groups dmdl out critical misalignment in the
organizationif any. Table 43 examines the sianswers of the talent strategy with such

comparative perspectives.

Management | Professionals

Delta
Not in In Not in In
1. Talent Strategy (Answers in %) Favor | Favor | Favor | Favor
1.'1 Talent development is aligned and integra 29 78 43 57 21
with business strategy.
;.2 Critical rolles gnd capabilities are indentifie 29 78 49 51 27
in your organization.
1.3 Individualperformance is tied to talent 29 71 57 43 o8
development.
1.4 Team leaders (first line management) are @ @
accountable for developing technical talent. 26 ‘ 56 ‘ 30
1.5 Department managers are accountable fo
developing technical talent. 39 61 42 58 3

Table4.3 Survey Results Talent StrategComparativePerspective

It was expectethat first ine maagement and department headsume a higher
accountability of technical talent developmeiiti% of management responded that
immediate leaders are accountable. Téreswerof 90% and abovevas anticipated.
Furthermore, thel4% professionals responded that immediate leaders are accountable
for technical talent development. The gap between management and professionals
responsg about tle accountability is 30%which forms a wide gapThis comparative
analysis enforces the need to clarify whaccounablefor technical talent development

and how.
4.1.22 Talent Development

This section of the survey asked about the use of Individeaklopment Plan
(IDP) which isa usefultool for people development. It involves a feedback discussion
between an employee and his/her supervisor that leads to defining performance gaps
writing an IDP that stipulates areas of improvement, how to imprared low to
measure results. Table 4simmarize the respondents reply on IDP, accessibility to
information on development opportunities, accountability for technical talent

development, and clear understanding on required competencies.
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2. Talent Development

Disagree| Agree
2.1 Every technical professional has an individual development plan. 43

47
48% [(52%)

2.2 Technical professionals can easily access accurate information on 34 56
available development opportunities. 3206 @
2.3 Managerand technical professionals share accountability for talent 33 57
development. 36% |(64%)
2.4Technical professionals have a clp&ture of competencies they

should develop to support business growth in the organization Disagree| Agree
Not at all 7 8%
To some degree 25 28%
To a considerable degree 41 @
Fully understanding what is needed 17 @

Table4.4 Survey Result$ Talent Development

Having an IDPfor only 52% is considered low. Performance feedback, agreement
on gaps and on how to bridge these g#pn document and follow up are essential steps
of any employe@ slevelopment efforts. This is a major flaw that requires corrective
action. On the s®ndstatement68% of respondents acknowledgbat the organization
has accessible information on available development opportufitissis an area that can
befurtherenhanced through awareness campaighs.thirdstatemen¢2.3) addressed the
accountability for talent development, where 64% of respondentgecepositively. One
would have imaginedhat the score would have surpassed 90%. Jtaements across
check for the same under talent strategy sec{ib#). This confirms that expectatiand

accountability of talent deelopment are not totally clear

A T enicdl professionals have a clepicture of competencies they should
devel op to support busi Aabke 4.4 stptementt2iMThe n t he
answer to this statement appahmwith varying degrees, 45%hd 19% of respondents
stateda Adonsi derabl e degreedo and AFul I und
hand,2 8 % o f respondents i ndi c adpledthe® iBamo s o me
understanding of the requiredmpetencies.

Tables 4.5, compars the answers of talent developmestatementfrom
management versus professiobalsrspectives.
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Management Professionals
Delta
P Dis- Dis-
2. Talent Development (Answers in %) Agree Agree
agree agree
2.1 Every technical professional has 4
individual development plan. @ 48 56 8
2.2 Technical professionals can easily acq
accurate  information  on  availabl 26 47 @ 21
development opportunities.
2.3 Managers and technical profession
shareaccountability for talent development. 29 71 40 60 11
Not in In Not in In
Favor | Favor | Favor | Favor
2.4 Technical professionals have a cle
picture of competencies they should deve
to support business growth in yo 26 39 13
organization.

Table4.5 Survey Result$ Talent Development Comparatiferspective

It is noticed that the higheslifference (deltapetween the two perspectives is on

the accessibility to informatioron development opportunities. %4 of management

respondentAsgr seeaaesvh®f &

attributes to communication breakdown and an inadequate awarehesgailable
resources. The second highesttaled on the technical talent understanding of required
competencies. 74% of managent respondents believe thachnical professionals haae
clear picture of competencies that should be developedtdo diusiness objectives,

whereas 61% of professionals have this undeditagn This misalignment is a fyroduct

of

prof es s ithengapl s

st

of not having sufficient IDP discussion and generation between management and technical

talent.

4.12.3 Rewarding Performance

This area is addepurposelyto the survey becauseis part of talentnanagement

and it has an impact on talent developnweinéther as mentors arentees

Table 46, depicts reply of respondents on compensation pacKageg

comparabléo individual performance and pay differentiation for high performers.
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3. Rewarding Performance
Notat | Tosome Toa Consistently
all degree | considerable across the
degree organization
3.1 Current compensation package is 17 31 29 13
comparable with individual performance. 19% 34% 32% 15%
3.2 There is a pay differentiation for high 17 33 30 10
Sz;;ormers through both base and variable 19% 37% 33% 11%

Table4.6 Survey Result$ RewardingPerformance

The answers of the twetatementshere are close to eadther; therefore,the
answers areombined 19% of respondents are disagreement,88% t ame defree
and around 6 i n agreement . L &t corsparingoresgonsea 6f T a b
management and professionalhier e s ul t of O NANMIS ofante allerlgr ee o
combinedas one category call®doninbi dagabkeée drdl
AG@nsistently across the organizationo as
somewhat conservative, but in the safe side and would ease theegaprement between

the two perspectives.

Management Professionals
Delta
3. Rewarding Performance Dis- Agree Dis- Agree
(Answers in %) agree agree
3.1 Current compensation package is 32 68 66 44 2
comparable with individual performance
3.2 There is a pay differentiation for high
performers through both base and variable] 39 61 63 37 24
pay.

Table4.7 Survey Results Rewarding Performance Comparative Perspectives

This comparisonrevealed that 68% of management agreed that compensation
package is comparable with individual performance and only 44% of professionals have
agreed. Similarly, 61% of magement members agreed that ther@ pay differentiation
for high performers andnty 37% of professionals have stated their agreen@me. might
arguethat sich resuls are not alarming anthere is aneed to drill down further and see
impact on recruitment efforts and retention of techniakdnt with the organization. The
authorargues that this matter dictates full transparency with employees in terms how
compensation package is designed and in what basis merits and promotions are granted.
Human nature desires more, however, when your share with professionals how systems

and decions are made and prove to them that their current organization is very
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comparable with similar organizatignthey end to understand and appreciate their

situation.

4.12.4 L eadership Involvement

The leadeship involvement in technical talent development is essent@ily of
the main drives of the process. All aspects and systems of people development are
enables and success factors and autopilot mode does not cut it. Engagement of leaders at
all levels is acareer time mission. In this section eigtdtementhave been designexs
shown on Table 4,8n an attempt tainderstand to what degree leaders are involved in
technical talent developmenftable 4.9 depicts the comparative answers of management

and professionalfor same set adtatements

4. Leadership Involvement
Disagree | Agree

4.1 Management involved with technical 21 69
talent development 23% 7%
4.2 Senior technical professionésch and 7 83
develop young talent 8% 92%
4.3 Senior leaders teach and develop new 29 61
leaders 32% 68%

Not atall | To some | To aconsiderable| To a high

degree degree degree

4.4 Leadership conduct technical talent 15 36 25 14
reviews on at leastgemiannual basis 17% 40% 28% 15%
4.5 Technical talent review and developme 14 28 34 14
activities are based on wealkefined
competencies 15% 31% 38% 16%
4.6 The succession planning process is us 20 32 23 14
to fill critical technical positions 22% 36% 26% 16%
4.7 Developmental assignments are used 7 31 32 19
address specific developmental needs 8% 35% 36% 21%
4.8 Global assignments are used to devel 12 26 35 17
specific developmental needs 13% 29% 39% 19%

Table4.8 Survey Result$ Leadership Involvement

53



Management Professionals

- - Delta
Dis- | agree| DS | Agree
4. Leadership Involvement agree 9 agree 9
4.1 Management involved with technical talent 13 87 29 71 16
development
4.2 Senior technical professionals teackl 0 100 13 87 13

develop young talent

4.3 Senior leaders teach and develop new leadd 23 77 37 63 14
4.4 Leadership conduct technical talent reviews

X ) 42 58 64 36 22
at least a semannual basis
4.5_T§chn|cal talent review a_nd development. 35 65 53 47 18
activitiesare based on wetlefined competencies
4.§_The succession p!annlng process is used to 45 55 66 34 21
critical technical positions
4.7 D_evelopmental assignments are used to ad( 13 87 57 43 44
specific developmental needs
4.8 Global assignments are used to develop 19 81 53 47 34

specific developmental needs

Table4.9 Survey Result$ Leadership Involvemerit Comparative Perspective

The overdl results, looking at Table 4,8how23% of respondents disagreed that
Amanagement or | eaders are involved with t
and 29% of priessionals, looking at Table 4.@lisagree with tis statement. This
highlights an area of improvement. One would have expected that disagreementref leade
is to be less than 10% to draw a conclusion of acceptable leleddd#s engagement in
talent developmentThere is a generaloasensughat senior technical professionals are
involved in developing young talent. The same holds true for senior |éaueyvement

in developing young leaders, although to a lesser degi@meénsus

Reply of respondents about leaders conducting a periodic tettalent review
reveals unsatisfactorytatement 4.4, Table8.CombiringfiConsi der abwite degr
fifoahi gh degreed percentagest alwidgaficBsdaree degr
analysis. With that in mindonly 43% (28% + 15%) of respondents stated that there is a
periodic review of technical talent. Only 54% replied that such reviews are taseell
defined competenciestatement 4.50nly 42% stated that there a sucessionplanning
process used to fill critical technical positspnstatement, 4.647% replied that
development assignments are used to address specific tecteimbpmentneeds

statement 4.7

These statistics are not comforting and indidatel e v e | of | eader so

and accountability towards technical talent development. Tiessdtsfurther indicate the
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inadequate or lack of appreciation of how technical tajeeatly impact the success of

any organization in meeting its business objectives.

4.12.5 High Potential Technical Talent

Another dimension of technical talent development is the high potentiddt)i

individuals in terms of what attracts them more; managerial or technical career path, and

how leaders are managing this pool. This dimension with itstabementsnd resuls are

shown in Table 40.

5. High Potential Technical Talent
Notat | To some Toa To a high
all degree | considerable degree
degree

5.1 High potential (technical) talents are 12 32 31 15

aware of their status 13% 36% 34% 17%

5.2 Technical talent iattracted to a 5 21 33 31

leadership (management) path 6% 23% 37% 34%

5.3 Technical talent is attracted to a 8 37 35 9

technical path 9% 42% 39% 10%

5.4 Management identifies high potential 13 27 36 13

(technical) candidates early and takes acti

to proactivelydevelop them 15% 30% 40% 15%

5.5 High potential technical talent pool is 18 41 21 9

reviewed and calibrated 20% 46% 24% 10%

5.6 High potential technical talents are giv| 11 34 31 14

challenging/special projects 12% 38% 34% 16%

Table 4.10 Survey ResultsHigh Potential Technical Talent
Statement 5.1 fAHigh potenti al technical
words; @ADo they know that they are viewed

have been better if thewere fivesd and fiNoo rather than the extent or degree of

agreement. At any rate, 13% and 36% of respondents indicatddi{Rat individuals are

either not or somewhat aware of their stataspectively There are twoschools of

thoughts regarding the traparency on this matter. First schadl thought embraces
t h ePotibuat diévelop Hewldnh as sucha t

until the individual assumes the target position. The wisdom behind this act is to reduce

S i

implications if the individual is removed from 4 o t

|l ence. Donot tell

pool

becaudsatus c oul

or the new supervis has different assessmehnin the previous onelhe claim is to avoid

negative psychological impact omployee and maintain flexibility due the subjectivity

of Hi-Pot assessment process. The second school of thought, twaesathorbelongs,
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adopts transparency dhe way through. Technical talent would be familiar with the Hi

Pot assessment tool, know the result whethelPdtior not and more importantly why and
how to be thereand how to sustaiit. When performance and behaviour change dictating

a drop out of HiPot, a srious discussion takes place between individual being developed,
mentor and supervisoBack to the survey seilts,it is believadlt h at  3S@rfewrsd i
aware of HiPot status represents the unclarity of the school of thought in the organization,
where Eadership needs to be very cetmnt in its approach, educafest line
management in how to dan objective assessment and handle difficult discussiath

talent being in and out of the Fiot pool.

A €chnical talent in the Saudi Arabia hydrocarlimrsinesss attracted towards
managerial caree pat h or t e c Resulis fof stateraente2eand 5Bam h O .
Table 4.10are:34% ndi cated that attraction is fATOo
and 37% consi darcmmsderableare& ahmeum dfT71% corititesa
threat of sustaining a strong and continuous flot technical talent pipeline. On the
other hand, attraction towards technical path scored only 10% with a high degree

agreement.

Referring to Tablet.11, 77% of manageent respondents stated that attraction is

towards technical path and 66% of professional themselves indicated same attraction.

Management Professionals

Delta
5. High Potential Technical Talent Dis- Agree Dis- Agree
(Answers in %) agree agree
5.1 Highpotential (technical) talents are 51 49 46 54 5

aware of their status

5.2 Technical talent is attracted to a
leadership (management) path 23 @ 34 11

5.3 Technical talent is attracted to a techniq

45 55 56 44 11
path
5.4 Management identifidsgh potential
(technical) candidates early and takes acti¢ 29 @ 54 25
to proactively develop them
5.5_H|gh potentla_l technical talent pool is 49 51 77 23 o8
reviewed and calibrated
5.6 High potential technical talents are give 29 71 62 38 33

challenging/special projects

Table4.11 Survey Results Hi-Pot Technical Talerit Comparative Perspectives
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A key aspecbf developing people igeneraland technical talent in particulas
to identify Hi-Pot individuals as early as possible. This would enable the organiration
reap benefits from its intellectual capital swiftly amdthe most cost effective manner
Thi s do ethattbetdeveiapment of othewsill be ignored It smply focuses and
accelerates training and development efforts tdothst of the organizatid@s interests. To
test for that, the survey asked about early identification ePdditechnical talent, talent

pool management, challenging assignments for thoggoHindividuals.

Let 6 s us gto Vieavbmaragementland professional perspectives. af1%
management respondents claimed that early identdicaif H-Pot is practiced wheas
only 46% of professionals agreed to th&1% of management respondents agreed that
technical talent pool being reviewed and calibrated and only 23% of profdssiona
approved this claim. Finally, 71% of management respondents think they assign
challenging assignment to 4ot and only 38% of professionals popted that thinking.
Considering the high credibility of these results not only because of high respensairat
due to participantsd v a storargkighdevel of edacation, n t h
these scores definitely represent areas of improvement.

4.1.26 Competency Inventory

To develop technical talent to enhance technology advanceshérydrocarbon
sector in Saudi Arabjahe most critical competencies/skittaust be identified This will
guide in identifying and building qualified technical talent in the organization. Talf?e 4.1
and Figure 4.2Zontain results for the generic ketcal canpetencies, attributesift skills,

and business/financial competencies.
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6. Competency Inventory

6.1 Generic Technical Competencies

Management Professional Combined
Not o
Not o o Critica Not o
Critical Critical Cr||t|ca I Critical Critical
6.1.1 Computer programming
49 27 119 91 168 118
64% 36% 57% 43% 59% 41%
. ) 42 33 94 106 136 139
6.1.2.Numerical modeling
56% 44% 47% 53% 49% 51%
, , _ 35 40 82 118 117 158
6.1.3 Simulation modeling
47% 53% 41% 59% 43% 57%
i 9 65 18 182 27 247
6.1.4 Research techniques
12% 88% 9% 91% 10% 90%
6.1.5 Analvtical method 8 66 27 173 35 239
1.5 Analytical methods 11% | 89% | 14% | 86% | 13% | 87%
) , , 42 33 103 97 145 130
6.1.6 Computational fluid dynamics
56% 44% 52% 48% 53% 47%
o 9 65 24 176 33 241
6.1.7 Upto-date in field
12% 88% 12% 88% 12% 88%
6.2 Attributes and Soft Skills
Not o
Not o - Critica Not o
Critical Critical Cr||t|ca I Critical Critical
6.2.1 Adaptive and learning
10 80 26 174 36 254
11% 89% 13% 87% 12% 88%
) - 4 85 10 190 14 275
6.2.2. Analytical capability
4% 96% 5% 95% 5% 95%
. 8 83 22 178 30 261
6.2.3Innovativeness
9% 91% 11% 89% 10% 90%
11 79 23 177 33 256
6.2.4 Foster teamwork
12% 88% 12% 88% 11% 89%
. . 5 85 11 189 16 274
6.2.5 Communicate openly and effectively
6% 94% 6% 94% 6% 94%
) 4 86 9 191 13 277
6.2.6 Drive for results
4% 96% 5% 95% 5% 95%
13 76 26 174 39 250
6.2.7 Influence others
15% 85% 13% 87% 13% 87%

Table4.12Survey Results Competency Inventory
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Not . Not . Not .
Critical Critical Critical Critical Critical Critical
. 7 72 13 187 20 259
6.2.8Plan and organize work 9% 91% 2% 93% =% 93%
. . . 9 80 16 184 25 264
6.2.9 Build relationships 10% 90% 8% 82% 9% 91%
. o 4 85 7 193 11 278
6.2.10 Commitment and reliability 2% 96% 3% 97% 2% 96%
. 8 79 17 183 25 262
6.2.11 Practicselfdevelopment 9% 91% 8% 92% 9% 91%
. 7 82 12 188 19 270
6.2.12 Knowledge sharing 8% 92% 6% 94% 7% 93%
. 11 77 21 179 32 256
6.2.13 Mentoring others 12% 88% 10% 90% 11% 89%
. . 16 74 33 167 49 241
6.2.14 Customer service oriented 18% 829 17% 83% 17% 83%
. 5 83 11 188 16 271
6.2.15 Inspire trust 5% 94% 5% 94% 5% 94%
. . 9 79 16 184 25 263
6.2.16 Passionate about job 10% 90% 8% 92% 9% 91%
. . 28 65 54 146 82 211
6.2.17 Risk taking 30% | 70% | 27% | 73% | 28% | 72%
6.3 BusinesgFinancial Competencies
C:\lit?c;[al Critical C:\Iit(i)(:al Critical C:\ilt(i)cfal Critical
6.3.1 Globaknd local perspective o5 57 51 149 76 206
30% 70% 26% 74% 27% 73%
. . 28 53 57 143 85 196
6.3.2 Economic evaluation methods 35% 65% 29% 71% 2% 98%
L 31 49 68 132 99 181
6.3.3 Cost estimation 39% 61% 34% 56% 35% 65%
6.3.4 Project planning and execution 31 48 62 138 93 186
methods 39% 61% 31% 69% 33% 67%

Table4.12 Survey Results Competency Inventory

Criticality

100%

B Generic Tech. Competencies

B Attributes & Soft Skills

Business/ Financial Competencies

80% |

g

a0% +

20%

0%
611 612 613 614 615 616 617

621 622 623 624 625 626 627 628 62962106211 6212 6.2.13 5214 6.2.15 62.16 6.2.17

31 632 633 6

3.3 634

]

Competency Inventory

Figure 4.2 Survey result$ Competency Inventory
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The combined or overall results of all respondents highlight that top ten critical

competencieare

Generic Technical Competencies: 1) Knowledge of research techniques

2) To be upto-date in the field

3) Simulation modelling

4) Knowledge ofanalyticalmethods
Attributes and Soft Skills: 5) Commitment and reliability

6) Drive for results

7) Analytical capability

8) Communication openly and effectively
Business/Financial Competencies: 9) Economic Evaluation methods

10) Global and local perspective

It is interesting toexamine the datfrom a management verspsr of essi onal .
perspectives which argiven on Table 4.2. For thegeneric technical competencies,
both management and professional respondagitse on the top four competencas
above. One observes t hat 100% of manage .|

techniques knowledgedo as number one critic

For the attributes and soft skilhgain there is a generabnsensusn top four
skills, however, there is a degree of misalignment such as in the areas of knowledge
sharing (6.2.12) Table 4.12 and passionate about job (6.2, 1&pble 4.2, 100% of
management respondents indicatieat knowledge sharing is critical skill and 88% of
professionals viewed this criticality. This skila musin developing otherand as such
the organization shouldlign between leaders and their professional taemilarly,
100% of management @sndents showed that a professional being passionate about job
is critical attribute to the business where as 84% of participating professiatiahted
as such. One mighargue that 88% and 84% are very high scores and represent
acceptable level of maicbetween management and profess@ndiowever clear
communication and well understood expectation will pay a lot of dividends to the

organization.

4.12.7Work Environment

The development of scientists and engineers gets impacted by their work

environment. Furthermore, those who work in D are more sensitive towards this
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environment in terms of teamwork, innovative atmosphanel leadership stglthat
promotes risk takingThe survey probed the respondents about this aspect of the

business and results agiwen onTable 4.3B.

7. Work Environment
Management Professionals
Minor Strong Minor Strong Delta
Agreement % | Agreement % | Agreement %| Agreement %
7.1 Your team fosters collaborative 6 94 34 66 o8
teamwork
_7.2 You_r orgamzatlon creates an 29 71 51 49 22
innovative environment
7.3 Your management adapts a leaders
style that promotes risk taking 29 1 1 29 42
7.4 Your management_makes adequate 13 87 49 51 36
effort to develop technical talent

Table4.13Survey Results Work Environment

Let 6s f ocus o nreply besveen mandgenre and erofessional
rathe than considering the combined resulisall four statements ohable4.13, there
i s a gap Stlorggt Ay e e a medplyt a@ management and professional
respondents. The smallest gap is 22% in the aspect of innovative environment. 71%
management believes that their research and technology developnvaainment is
innovative wheras only 4% of professiona strongly agreewith that. 94% of
management versus 66% of professional respondents think that their teams foster

collaborative teamwork.

AiYour management make adequate effaa develop technical talén87% of
management against 51% of professional strongly agreaststdtement. The largest
gap is 42% where 71% of management respondents think they adapt a leadership style
that promotes risk taking. On the other haoly 29% of professionals think alorje
sameline. This is a major mismatch thR&D organizations should not treat lightly.
Risk taking is the fuel that drives the innovation engirk&D Centresare looking for

breakhrougts.
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4.12.8 Technical Talent Development Strategies

Table 4.4 and Figure 8 show survey results on fourteetifferent strategies
and tactics that aid in developing technical tatdritydrocarbon sector in Saudi Arabia,

especially in advancing the-house technology development and deployment.

8. Technical Talent DevelopmentStrategies/Programs/plans/tactics:

8.1 Structured technical development Not Effective| Average | More Effective
program where career paths are well defi

by competencies and tasks and are aligne|
with business objectivesThis program will 8% 200 63%
groom the participant from start to an
engineering gecialist status

8.2 Short and focused orientation program
followed by on the job assignments that
participants will learn and produce at the
same time

8.3 Direct job assignments/projectaneet
business needs coupled with a senior 11% 24% 65%
individual 6s superyv
are completed satisfactorily

8.4 Typical job orientation, followed by job
assignments/projects but with the guidanc
of an assigned mentor to oversee the
individual 6s devel o
the business objectives

8.5 Assign the individual to a team that haj
specific project and he/she will gain
experience with time

8.6 Send the individual to obtain an
advanced degregenasters/doctorate) in the
subject that serves
8.7 Conduct adequate training to strengthe
the mentorship role of senior
engineers/scientists so the mentorship of
young talent becomes more effective
(MentorshipProgram)

8.8 Conduct joint industry projects and
exchange individuals between
organizations/countries to exchange
knowledge and strengthen talent
development.

8.9 Assemble technical talent council to
manage technical talesticcession 27% 29% 44%
planning/technical talent pool and

development programs/plans effectivenes:

11% 26% 63%

9% 32% 59%

23% 29% 48%

16% 29% 55%

16% 23% 61%

12% 24% 64%

Table4.14Survey Results Tec hni cal Tal ent Devel opm
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Not Effective

Average

More Effective

8.10 Definecareer path for each engineerir
specialty and map each specialty based ol
competencies and let individuals
demonstrate their capabilities based on-se
development efforts.

11%

31%

58%

8.11 Let irhouse subject matter experts
develop and delivetechnical courses to

young talent using problems/examples tha
our organization faces nowadays.

21%

23%

56%

8.12 Mandate that professionals obtain
industry recognized certification and
maintain that status.

20%

31%

49%

8.13 Make sellevelopment the keglement
in technical talent development and embe
such mandates in the annual performance
review cycle.

17%

35%

48%

8.14 Provide venues for knowledge
exchange between professionals such as
technical exchange meetings, community |

practices and others.

9%

29%

62%

Table4.14Survey Result$ Technical Talent Development Strategies

70%

Effectiveness

&

Development Strategies

60% 1
30% -t
20% 1 »
10% 7
81 82 83 84 85 86 87 838 89 8.10 811 812 B13 B.14

Figure 4.3Effectiveness of Surveyed Developmé&trategy

These strategies andopg r a ms
review, initial interview and discussion with peers and subjeetttar experts in the field

all are useful.

ar e

63

a

c o lekpererice, litaaturef r o m

of Human Resourcedevelopment. From the results there is no single straadgguate
enough to developechnical talentEvery organization, team and individual has its own
prefered means that fits the circumstances and objectives of the business. From an

effectiveness point of view all strategies were rated between 65% and 44% indicating that
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The top five strategiesxtracted from Tabld.14 are:

1.

8.3 Direct jobassignments/projects to meet business needs coupled with a

senior individual s supervision .to ens

8.8 Conduct joint industry projects and exchange individuals between
organizations/countries to exchange knowledgad strengthen talent

development.

8.1 Designa dructured technical development program where career paths are
well defined by competencies and tasks and are aligned with business
objectives. This program groosithe participant from start to an enginegr

specialist status

8.2 Introduceshort and focused orientation program followed by on the job

assignments that participants ¢aarn and produce at the same time

8.14 Provide venues for knowledge exchange between professionals such as

technical exchage meetings, community of practices and others.

Effectiveness

B Management

W Professionals

8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 89 810 811 812 813 8.14

Development Strategies

Figure 4.4Effectiveness of Surveyed Developnt Strategies
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Management

Professionals

8. Technical Talent Development Strategies/Plans
(Answers in %)

Less
Effective

More
Effective

Less
Effective

More
Effective

8.1 Structured technical development program where c4
paths are well defined by competencies and tasks and g
aligned with business objective$his program will groom
the participant from start to an engineering specistéus

20

80

40

60

8.2 Short and focused orientation program followed by 0
the job assignments that participants will learn and prod
at the same time

20

80

47

53

8.3 Direct job assignments/projects to meet business ne|
coupledwithaseniagrndi vi dual 6s sup
tasks are completed satisfactorily

20

80

44

56

8.4 Typical job orientation, followed by job
assignments/projects but with the guidance of an assign
ment or to oversee the ind
contribution b the business objectives

43

57

42

58

8.5 Assign the individual to a team that has specific proj
and he/she will gain experience with time

35

65

62

38

8.6 Send the individual to obtain an advanced degree
(masters/doctorate) in the subject that setlres
organi zationdbds interest

35

65

47

53

8.7 Conduct adequate training to strengthen the mentor
role of senior engineers/scientists so the mentorship of
young talent becomes more effective (Mentorship Progr

31

69

44

56

8.8 Conduct joint industrgrojects and exchange
individuals between organizations/countries to exchange
knowledge and strengthen talent development.

38

62

39

61

8.9 Assemble technical talent council to manage technig
talent succession planning/technical talent pool and
development programs/plans effectiveness.

41

59

62

38

8.10 Define career path for each engineering specialty 4
map each specialty based on competencies and let
individuals demonstrate their capabilities based on self
development efforts.

42

58

46

54

8.11 Let inhouse subject matter experts develop and de
technical courses to young talent using problems/examg
that our organization faces nowadays.

44

56

46

54

8.12 Mandate that professionals obtain industry recogniz
certification and maintaithat status.

53

47

52

48

8.13 Make sellevelopment the key element in technical
talent development and embed such mandates in the ar
performance review cycle.

43

57

58

42

8.14 Provide venues for knowledge exchange between
professionals such &schnical exchange meetings,
community of practices and others.

23

77

48

52

Table 4.15 Survey Resultechnical Talent Development Strategies Perspectives
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When looking at Figure 4.dnd Table 4.3, management and professionals perspectives of
same list of strategies, it is noticed that the top three strategiested by management

respondents were:

1. 8.1 Structured technical development program where career paths are well
defined by competencies and tasks and are aligned with business
objectives. This program groosithe participant from start to an engineering
specialist status

2. 8.2 Short and focused orientation program followed by on the job assignments

that participantganlearn aml produce at the same time

3. 8.3 Direct job assignments/projects to meet business needs coupled with a

senior individual 6s supervision to ens
Whereas professionals have chosen the followiiadple 4.5:

1. 8.8 Conductjoint industry projects and exchange individuals between
organizations/countries to exchange knowledge and strengthen talent

development.

2. 8.1 Structured technical development program where career paths are well
defined by competencies and tasks and argnedi with business
objectives. This program will groom the participant from start to an
engineering specialist status

3. 8.4 Typical job orientation, followed by job assignments/projects but with the
guidance of an assigned gseuwlopmentand ove

contribution to the business objectives

Thesedifferencesdo not repregnt a misalignment moa threat but rather an
opportunity for the organization to discuss and enhance technical talent development with
the involvement of leaders at all levels, professionals (young and senior) uandnH

Resourcegxperts.
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4.1.29 Challenges Facing Technical TalenDevelopment

This is the last section of the survey whéne authorwantedto seek more
understanding about challenges or hurdles facing the development of technical talent
who is tasked to enhanceliwuse technology advancement at the hydrocarbon sector of

Saudi Arabia. Table 46land Figure 4.5howten challenges and repdf participants

9. Challenges:
Low Average High
Impact Impact Impact

9.1 Management path is more attractive th o o 0
technical path in terms of speed of 12% 15% 3%
advancement and rewarding opportunities
9.2 Senior professmr_lals are qot well _ 2306 2304 54%
compensated for their efforts in developing
young talent.
9.3 _Job securle acts like a hurdle_ where 43% 2304 34%
senior professionals are not sharing
knowledge and experiences with others.
9.4 There is novell definedcareer path with| 41% 21% 38%
an individual development plan.
9.5 Therearenot enough senior 23% 16% 61%
professionals to mentor young talent.
9.6 Senior professionals are not well traing  29% 31% 40%
as mentors.They lack mentorship skKills.
9.7 Theassigned leaders (man_agement) al 200, 3206 38%
not competent and lack coaching and taler
development skills.
9.8 The current HR policies do not o o 0
differentiate/attract professionals to the 21% 16% 57%
technical path.
9.9 This organization does nmtovide 57% 20% 23%
opportunity to learn and grow.
9.10_Th|s orga.n|zat 65% 13% 2204
opportunity to perform challenging and
interesting work.

Table4.16 Survey Results Technical Talent Developme@thallenges
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80% -

60% -

40% -
20% -

High Impact Value

o% 1 1 1 T T T T T T 1
91 92 93 94 95 96 97 98 99 910

Challenges

Figure 4.5 Challengdmpact on Technical Talentdyelopment

There wee two choices tmbtain answers. Eithanakean open ended question
such aswhat are the challenges facing technical talent development? Then leave it to
respondets to state their opinion. This ieasy at starbut difficult for compilation and
analysis. Or, aglone conduct a preesearch to list top possible hurdlemdthen ask

survey participantaudience toate degree of impact.

It took effort and longettime than expected to develop the technical talent
strategies and challenges through interviews, discussion, reading and short
guestionnaireThe whole objective is to conduct effective survey and obtain meaningful

results.
The survey results pinpointecettop five challenges to p&able4.16:

1. 9.1 Management path is more attractive than technical path in terms of speed of

advancement and rewarding opportunities.
2. 9.5 Therearenot enough senior professionals to mentor young talent.

3. 9.8 The current humarresources policies do not differentiate/attract

professionals to the technical path.

4. 9.2 Senior professionals are not well compensated for their efforts in

developing young talent.
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5. 9.6 Senior professionals are not well trained as meniidrey lack menthip

skills.

Again | etds vVvi ewr ma p agesmdairetasidTablesfil s

Management% Professionals%
Low High Low High
9. Challenges Impact Impact Impact Impact
9.1 Management path is more attractive than technig
path interms of speed of advancement and rewardin 23 @ 28 @

opportunities.

9.2 Senior professionals are not well compensated f
their efforts in developing young talent.

9.3 Job security acts like a hurdle where senior
professionals are ngharing knowledge and 66 34 64 36
experiences with others.

9.4 There is novell defined career path with an

59 41 38 62

T 69 31 59 41
individual development plan.

9.5 There are not enough senior professionals to me 39 61 a1 59
young talent.

9.6 Seniomprofessionals are n.ot W_eII trained as 55 45 60 40
mentors. They lack mentorship skills.

9.7 The assigned leaders (management) are not

competent and lack coaching and talent developmer 65 35 60 40
skills.

9.8 The. current H@ohmes_do not differentiate/attract 39 61 43 57
professionals to the technical path.

9.9 This organization does nmtovide opportunity to 80 20 79 21
learn and grow.

9.10 This organization 83 17 75 o5

perform challenging anithiteresting work.

Table4.17 Survey Results Technical Talent Development ChallengieS8omparative Perspectives

|l tds amazing how both management (77 %)
on Table4.177, have <chosen that i ma rncivg thandechnicalp at h i
p at h othetap chHalkenge encountered to retain and develop technical talent. This is
risky on the short and long term B&D business objectives. If the heanidgpassion of
our tecmologiss are not attached and sustathwithin the technical career path, then
efforts of success in people development and technology advancement are fragmented if

not lost.

The second answer ofhe agr ee ment aresnot erfough eenier
professionals to ment or ddownduntlerintermseohwhato T h i
is the réio between mentor and mentee&fe senior professionslqualified/certified

mentorsAWhat arethe mentorship tools and styles used? Aswon. Thesguestions
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and others impact the coverage and effectiveness of mentorship. This is apparent in the
answer to statement (9.8) Table4.17, where 40% of total respondents indicated that
senior professionals are not well trained as meamokwill have a high impact on the
development process of technical talent. In conclusion, increasing the number of senior

professionals is an imperative, but al@l@snot guarantee the success of mentorship.
4.13 2009 Level ofLeadership EngagementQuestionnaire Outcome and Analysis

During the course of this research work, particularly while conducting iatesv
and survey, coupled witthaily interactions with leaders and technical professigitalsas
noticed that there are variation in the degréduy in and engagement of leaders in the
process of people development. Therefareyas decided torun a short questionnaire
aimed at Engineering & Project Management organization of Saudi Aramco since it has
the largest number of scientists agngineers involved in technology development. The
purpose of the questionnaire t8: (i) enhance the data collection, aniil) (validate the
current relty of leadersinvolvement indeveloping technical talenigure4.6 shows the

statistics of this quéisnnaire.

Target Population 3,178
Total Population 1,434
ResponseRate 45%

® Scientists/Engineers

H Leaders

u Others Professionals

Figure 4.6- 2009 Level of Leadership Engagement Questionrialrarticipation Statistics

1,434respondentsr 45% responded out of 3,178 targeted participants. This high
response rate artle good mix of leaders and professionals make such data very credible.
Such outstanding participatios attributedto short and clear questionnaire, networking
with key individuals to encourage honest and swift response, and finally testing the

guestionnae prior launchon few people to gauge level of understanding and timing to
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A

respond to the four questionfthe said questionnaire.e t 6 s e xoatcomarcé this h e

guestionnaireThe answers to the questions are condensed on TaBlantl ITables.19.

Q1) Is there a periodical discussion/dialogue between you and your supervisor redarding

your work developmental needs?

Response
Periodic Discussion Respondents YEpS Percentage
Leaders 357 151 42
Scientists/Engineers 874 374 43
Others 203 102 50
Total 1434 627 (@)

Q2) If you have an Individual Development Plan (IDP), is it being implemented/practised?

IDP IDP Not
IDP Implementation Implemented| Implemented NO-IDP Total
Leaders No: % 8071 22% 5371 15% 2247 63% 357
Scientists/Engineers% 2017 23% 15471 18% 5197 59% 874
Others- % 4471 22% 197 9% 1407 69% | 203
Total- % 32571 23% 2267 16% | 8831 61% | 1434

Q3) As a mentor/supervisor, what is the number of hours per week you spend on people

development?

Time Spent on Development Hours/Week
Leaders 3.2
Scientists/Engineers 2.7
Others 1.8

Table 4.18 2009 Level of Leadership Engagement QuestionfiaBammary Results

Looking at Table 4.1844% of total respondents have acknowledged that there is a
periodic dialogue between supervisor and employee about work developmental needs.
Both management repleswerp veoyfclese svhioh mara U2806and 43%
respectively.lt is concludedhat there is an agreement across the organization about not
having adequate discussion with employees regarding their technical talent development.
In other words, 60% of respondents are stating that leaders are not engaged in the making
of the cornerstoneof people development process. This finding is shocking when

compared to the assumption that healthy and vibrant organiztmud score at least
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80% in terms of leadership involvement in direct discussith employeesaboutwork

performance and devgimental needs.

Second question asked about the existence of individual development plan and its
implementation. 61% or 883 respondents stated that there is no IDP to start with. This
answer validates the answer of first question about the developmemiasiis. Only
23% of respondents indicated that there is IDP and being implemented whereas 16%
agreed with IDP generation but without implementation. Furthermore, there is an
alignment in the reply between leaders and professionals. It is a wonder thatheho
empl oyeeds devel opment moves f[This iwa maor wi t ho
flaw in the behaviour of involved leaders in terms of accountability and engagement.
When introducing a change, the organization wonmsllyc o me f r om empl oy e
adoption. In this case the worry is more serious since leaders are not being the role model,

disengaged and not held accountable.

Time spent by supervisor and mentor on developing technical talenth& low
side. Leaders expted 3.2 hours per week and scientists/engineers expected an average of
2.7 hours per we ek . When <calculated based
expectation translate to 8% and profession
week spent 0 developing peopl is very subjective, nevertless the objective of the

guestionnaire has been met by reply to question one and two.

Table 4.3 lists a high level summary of the common and repeated comments and

concerns facing technical talent developiria the organization.

Q4: What are your concestsuggestionabout talent development in your organization?
Common Concerns Times Repeated
1. Inadequate IDP implementation & Maintenance 75
2. Weak leaderships engagement & accountability 74
3. Inadequatenentorship 66
4. Work load and shifting priority 50
5. Fairness in distribution of development assignment 37
6. Average reward and recognition 27
7. Training budget constraint 16
8. Understanding talent development 12
9. Technical and Managerial path competition 9
10.Supervisorbds incompetence 5

Table 4.D - 2009 Level ofLeadershifEngagement Answer to Question 4
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Concern number 1 andi@ Table4.19further magnifythe major weakness in the
development process where IRf@neration/implementation and leadership involvement
are below the expected results. Concern numberTable4.19 brings to the sdace the
inadequacyof mentorship which was highlighted on the suneeycome as one of the

challengedacing technical t@nt development.

This level of Leadership engagement hasa | i dat ed survey findi
involvement and accountabiligre key success factors and having an effective technical
talent devel opment hinges on Dee vfedlolp memp!| ePrh

cycle.

The questionnaire overall resultform that one of the major challenges facing
people development in the hydrocarbon sector of Saudi Arabia is the low level of belief
and passion of the involved leaders. This was clearly deratedtby the average degree

of engagement and loose practice of accountability in the organization.

4.2 Verification of Findings

With the researchfindings obtained additional questionnaire and interviews

wereconducted to verify such findings.

4.2.12010Level of Leadership Engagement Questionnaire

The outcome of 2009 level of engagement questionnaire has recommended several
actions to improve current situation of talent development in the target organization. After
one yearof implementation,the auhor wanted to check the improvement level and
validate if any or all previous findings are still holding. Another questionnaire, therefore,
was launched in 2016n same organization, Engineering and Project Management. The
goal is to test level of engageme and calibrate esearch findings and analysis

accordingly.

The ame theme of questions maintainedto ease comparison with some
modification based on the feedback received from particgpamio did 2009

questionnaire. 2010 questmare:
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1. How many times a yeadlo you have a formal discussion/dialogue regarding your

developmerdl needs with your immediate supervisor?
2. If you have a writtenrdividual Development Plant (IDP), is it being implemented?
3. Are you involved in developing your IDP?
4. What are your concerns/suggestions on talent development in your organization?

The targetedudiences the sameas D09 questionnaire and Figure &flows the

participation statistics.

Participants 3230
Respandents 1311

Response Rate %

i Scientists/Engineers

H Leaders

i Others Professionals

Figure4.7 - 2010 Level ofLeadershifEngagement Qestionnaire Participation &tisics

The overall response rate 2010 questionnaire i82% Thisis very healthy and
driven bythe 2009 published results and start of implementing corrective adiesslts
of the first three quéi®ns are depicted in Tabke20 Details of the results are shown in

Appendixi IB.
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1. Discussion on Development Needs:

None Once Twice Total

Leaders # % 1671 32% 2157 41% 13971 27% 521

Scientists/Engineers; % 45271 32% 1541 37% 4247 31% | 1390

Other Professional, #% 1427 35% 1457 36% 1147 29% 401

Total, #- % 761i(33%) | 8741 38% | 677i 29% | 2312

IDP Implementation:
IDP Implemented # IDP Not NO-IDP Total
% Implemented # % #-%

Leaders No: % 19371 37% 13171 25% 1971 38% 521
Scientists/Engineers% 4591 33% 3731 27% 5581 40% | 1390
Other Professionals% 10971 27% 8071 20% 21271 53% 401
Total- % 7611 33% ) 5851(25%) 9661 (42%) | 2312

IDP Involvement

Yes No Total

Leaders No: % 24771 48% 2717 52% 518
Scientists/Engineers% 6427 46% 74871 54% 1390
Other Professionals% 1207 30% 28171 70% 401
Total - % 1010i 44% | 1303i(56%) 2312

Table 4.20 2010 Level of Leadership Engagement Questionnaire Result

Response té | s d diseuss@on on developmemteds bateen enployee and
super vi s dp0?résultdcame ltoebe very close when comparing thewars of
leaders and scientistsigineers and other professionals. There is still room for
improvement to increase the engagement of leaders in technical talent dexlegere

761 or 33% of respondents indicated that there is no discussion/dialogue between

employee and supervis@nly 33% replied that there an IDP and being implemented.

42% or 966 out of 2312 respondents replied that therends individual
development plarHaving an IDP but not implemented (25%) is just like no IDP (42%).
To generate value to the organization the complete cycle of development has to take place;
discussionsof developmental needs, followed bg EDP generationwhich include the
what/how/who/when to bridge identified gapsid thenconclude by implementation of

IDP contents oanaction plan.

To have an effective individual development cycle, both supervisor and individual
must be involved. The third reply ifable 420 examined the involvement of employees
in the development of their IDP. 56% or 1303 of 2312 stdtatlitheyare not involved in

their IDP generation.
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When this respongs crosscheckedwith the second answer of 42% with no IDPs,
it is concludel that 14% (56% minus 42%) have IDRt without the involvement of the
technical professionalf the concerned employee is not involved in the process of IDP
generation, one mighargue that leadershave generated these IDP just to satisfy a
reporting syeem to higher management and not having the belief and passion on technical
talent developmenDid this targeted organization, which was subjected to 2009 and 2010
level of leadership engagement questionnaire, improve over one year? Table 4.2

illustrates the organization performance.

NO Development NO IDP IDP Implemented NO IDP
Discussion Implemented

2009 2010 2009 2010 2009 2010 2009 2010

6% Q3% 61% 42% 23% 33% 16% 25%

Table4.21 - 2009 and 2010 IDEompargon

In 2009,the participantswere askedf there is a discussion between employee and
supervisor about empl oyeeds is%6% df esdoaderdsl o p me
indicated Nt her e i's Oonovedeswesl o3I nt n di2HVA W
improvement ishighly considerable and a majstep in the right direction. Likewise, the
ANO | DP0O category has dropped from 61% in
The trend is also positive, where there is 10% increase in IDP implementation. The last
categoryot ompari son i s niiMdilobP® Iwhglremd here i s
The organization has a reduction38f or from 16% in 2009 to 25% in 2010. Having an

| DP wi t hout I mplementation is just | ike th:

The forth question of thequestionnaire is about concerns asdggestions
regarding technical talent development. Thee s p o nfeedbaak svés grouped and

summarized into the followirsy
Concerns:

- Some employees are not aware of their IDP since there was no discussion with
supervisor.
- Some employees think that IDB a confidential document to be kept by

management.
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- Some employees have lost faith in the IDP process since they have not seen
real implementation.

- Some employees complain that their involvement in IDP development is
merely a formality.

- Some employeesndicated that management does mpaty full attention to

talent development.

Suggestions

- Organization should study random samples of IDPs for their quality and
effectiveness on employeeds devel opmen
- Senior management should monitor the implementation of the IDPs.

- The company should establish an IDP panel to oversight and control IDP cycle.

This 2010 level of leadership engagement in technical talerglafament has
validated that(i) The IDP cycle isa critical process ithe development of employees) (
although there is a noticeabiaprovement between 2009 and 2010, but stilleheroom
for improvement, andiii) most importantly, leadership engagement and accountability is
a major challengeral enabler in the same time to enhance and sustain the technical talent

development.
4.2.2 2010/erification Interviews

In 2010 the authorhas attenad a local conference about innovation in Saudi
Arabia where inventors displayed their innovative ideas/predd&n inventorswere
interviewedusing same questismmf 2009 interview. Thisvasan extra attempt to validate
research findings. The outcome dist interview is summarized in Tabe22 and the

details are shown in Appendix|IB.

1) What are the top competencies for an R&D technologist?

Results: Technical 1) Up-to-date in field
2) Analytical Methods
3) Research Techniques

Business: 4) Global and Local perspective
5) Economic evaluation
Soft Skills: 6) Effective communication

7) Building relationship
8) Adaptive and learning
2) What are the strategies to develop technical talent?
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Results

9  Structured technical developmgmbgram where career paths are well defined by
competencies and taskg0% of participants)
Short and focused orientation program followed by on the job assign{#@®i)
Define career path for each specialty and map the competencies and let individual
demonstrate their capabilities basedsati-developmenefforts. (30%)

=a =4

3) What are the challenges facing technical talent development?
Results

1 Management path is more attractive than technical path in terms of speed of advance
and rewardingppportunities.

1 The assigned leaders are not competent and lack coaching and talent development s

Table4.22 - 2010 Interviewi Results

There were no surprise on the contrary, more credihyli to the research
findings. The group of inventors moreor less repeated same answers altbet
researcherds competenci es, strategies to

such development
4.3 Major Findings

This section of the thesis captures thajor findingsout of the data acquisition and
analysis. The outcomes of literature review, own experience, main survey, level of
engagement gquestionnaires, and interviews have been integrated into one frame to answer
the research questions.

4.3.1Technical Research Competencies:

Research Question No. What are the common competencies (technical, soft skills
and businegs of competent researcher/technologists that allow them to excel in

technology development and deployment in the hydrocarbon sector of Saudi Arabia?

Research hagvealed that top ten competencies are:

Technical Competencies: 1) Adequate field experience
2) Knowledge of research and analytical methods
3) Up-to-date in specialty
4) ComputingandSimulation Modeling
Attributes & soft Skill :  5) Effectivecommunication
6) Analytical Capability
7) Teamwork
8) Drive for results
Business Competencies :9) Economic evaluation
10) Global and Local perspective
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4.3.2Validation of Talent Develogment Strategies

Research Question No. 2: What are talent development strategies to be used to

attain and sustain such competencies?

Research findings have highlighted the following top five strategies. Based on the
data obtained the author attempted to develop a set of criteria for validating these
strategies. The process involved identification of three most significant questidms in t
survey and interview questions for eastrategy This is followed by expressing an
arbitrary ASi gni fsrategynirctegms lofntlte eamswersftoothree enast h
significant questions decided by the author based on experience in the form of an equation
SI=AX+BY +CZwhere $i s t he @ASigni fi cantheandwarsite x 0 ar
three most relevant questions in percentagesA, B and C are coefficients to X, Y and Z
respectively. The numerical values of constants A, B and C have been assigned as 0.5, 0.3
and 0.2 respectively based on relative relevance of each question to the Strategy, the total
value being 1.0 (100%). Ehsame values of these constants are used for determining the

Significance Index for each Strategy.

For Strateqy One:

ASever al years of field assignment i
challenging jobs/projects are assigned to meet business negdsretch

the technical professional capabili
supervision to guide and develop that professional and ensure that tasks are

compl eted satisfactorilyo.

Sli= AX1+BY1+ CZ;y, where:

Sl1: Significance Index for thEirst strategy
A: 05
X1: Answer to Survey question 8.3, Table4.1
ADirect jowibBssgmmemtisndi vi dual su
B: 0.3

Y1: Outcome of interview, question 2, Table 4.1,
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NnSeveral years of assignment at fi e
C:. 0.2
Z1: Outcome of interview, Table 4.1, question 1,

A T aampetingknowledgeareadequate field experienze

For Strategy Two:

AConduct j oi nt i ndustry projects an
organization/countries to expand knowledge and strength taleatogevent.

An internship assignment could be a vehicle to use to implement such
exchange. o

For instance, developing a deep sea drilling expertise might dictate a joint
project with oil operators at Gulf of Mexico or North Sea, since they have a

vast experiace when compared to shallow sea drilling in the Arabia Gulf.

Slo= AX2+BY2+ CZ2 where:

Sl 22 Significance Index for the Second Strategy

A: 0.5
X2: Answer to survey question 8.8, Tall.14
AConduct jmrinjtedtnda.stry
B:0.3
Y2: Outcome of iterview, questions 2, Table 4.1
Al nternship assignmento.
C:0.2
Z2. Answer to survey question 6.1.7, Takl.2 i K e e p itaordate uirp
the field of speciatlyo.

For Strategy Three:

ADesign and I mpl ement a structured te
career paths are well defined by competencies and tasks and are aligned with
business objectives. 0 This programme |

an advance degree study sponddrg the organization. This programme shall
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be administered by a council or committee at the highest possible rank in the
organization to ensure sound admission, graduation and accountability policies
and practices. This programme grooms the participamt fistart to an

engineering or scientific specialist status.
Sls=AX3+ BY3+ CZ3 where:
Sla: Significance Index for the Third Strategy

A:0.5
Xs: Answer to survey question 8.1, Table4.1

AStructured technical devel opment p
B:0.3
Y. Outcome of mterview, question 2, Table 4.1

fAdvancedegreePrograno .
C: 0.2

Z3: Answer to survey question 8.6, Table4.1

A Ad v aegeerogrand .

For Strateqy Four:

AEstablish a mentorship program to he
set roles and responsibilities of ment
This enhances knowledge transfer between generations in an efficient and
rewarding manner for all participantshd Significancdndex ofthis Strategy

is related to the survey and interview answers as follows:

Sla=AXa+ BYs+ CZ4 where:

Sl4: Significance Index for the Fourth Strategy

A:05

Xa: Answer to survey question 8.7, Table4dMe nt or shi p pr ogr a
B:0.3

Y 4: Outcome ofinterview question 2, Table 4.1

AMent @rrlgirmmo .
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C:0.2
Z4: Answer to surve question 6.2.13, Table 21

iMent oring others is a critical skil

Strateqgy Five:

AProvide and facilitate venues of kno
such as technical exchange meetings, community of practice, conferences and
ot herso.

The Significance Index of this strategy can be expressed in tertine sfirvey

and interview aswers as follows:

Sls= AXs5+ BYs5+ CZs where:

Sls: Significance Index for the Fifth Strategy
A: 0.5

Xs: Answer to survey question 8.14, Table#.1

AVenues for knowledge exchangeo.
B:0.3
Ys: Answer to swvey question 6.2.12, Table 4.12

fiKnowl edge sharing is a critical ski

C:0.2

Zs: Answer to sirvey question 6.2.9, Table 4,12

ABuil ding relationship is a critica
It is proposed thatth@ Si gni fi cance I ndexo for any stra

value of 50% foiit to be adopted for talent development purposes.. The magnitudes of
the Significance Index for each of the FIVE Strategies may be determined as below.

(SI)1=0.5Xx65 + 0.3 x 40 + 0.280 =61%
(SI)2=0.5x 64 + 0.3 x 20 + 0.288 =56%

(SI) 3=05x 63 + 0.3 x 24 + 0.2 %5 =50%
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(S)4=0.5x61+0.3x16+0.280 =53%
(S)5=0.5x 62+ 0.3 x93 + 0.2 =77%

From the above it is clear that the Significanagelnfor each of the Strategimssat least
50% thus qualifying as adoptable the talent development purposes.

The inference of this observation may be used to postulate strpt#gies developed

through thesurvey of the views of organization wide employees before finalizing any
process. The author believes that the 50% valde t he A Si gni fi cance
reflect an accurate indication of the perception of the employees as well as practice by
the senior management within any organization in general and in hydrocarbon industry

in particular.

4.33 Challenges andMitigations:

Research Question No. 3 and 4: What are the challenges facing the development of
technical talent and how to mitigate theRdllowing is the major challenge and suggested

mitigation measure.

Challenge No. |

1. Retaining technical talent on theckmical path because managerial path is
more attractive in terms of career progression pace and rewarding

opportunities.

Mitigation of Challenge No. 1:

- Establish standalone ladder and salary structure for scientists and
engineers and differentiate the pay and merit system to attract and retain
professionals to technical path.

- Recognize theR&D function similar to other core businesses of the
hydrocarbon sector. Create R&D organization headed by a senior vice
president or equivalent and open the opportunity for professionals to grow
to a vice president or at least to a department level equivalent. This will
introduce equality, booshoraleand eventually contribute to teadingy

development and deployment.
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Design lucrative incentives for patents/invention holders with heavy
weight for commercialized patents/products. This may have a double
advantage. In one hand it retains professionals in the technical path and on
the othe hand it enhances our technology creation and application.

Institute a policy that mandates a professional to stay in technical path
before shifting career into managerial path. Such as: (i) mandate a number
of years of service in a technical path eqgieathe number of years the
individual studied under the sponsorshiptlué organization; (ii) mandate

or condition the move to managerial position by a certain number of
young employees developed, probably number of technologies

developed/deployed, andfbre amount of value added to the enterprise.

Challenge No.ll

2. There are not enough senior professionals to mentor young talents.

Mitigation of Challenge No. 2:

Train and qualify mentors. Sometimiéss not the number but rather the
quality and desire ofmentors. This is one of the main top strategies to
develop technical talent, as indicated earlier.

Assess mentors and mentees to determine the most suitable partnership
combination. This match should go beyond technical speciality and team
and considecultural and chemistry dimensions.

Use virtual mentorship techniques to overcome geographical barriers.

Use multtmentoring or cross mentoring technique. Mentoring is not
necessarily shadowing. An individual might need some guidance on
effective communican skills and his/her assigned mentor is not a good
example to emulates, but another person in the department casuxffer

tips and mentoring. Thisross mentorig is based on who has the best
competency and attribute the mentee requires help at. Tureg ytalent,
therefore, might have one overall mentor and several others to address

other developmental needs.
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Last resort is to hire subject matter experts to meet business needs and
assume a mentor role as well. This mentor role is to be part of thégob o

and contract.

Challenge No.ll

3. Senior professionals (mentors) are not well recognized and compensated for

their efforts in developing young talents.

Mitigation of Challenge No. 3:

Add fAknowledge sharingo and flkevel of
enterprise performance management program.

Recognize senior professionals for theiogs in developing young talent

Use high impact recognition methods such as: part of promotion
justification, recognition by senior management at large gatheramgk,
communicate such developing efforts and recognition on the internal
media of the enterprise (websitemail, newsletter, magazine, etc.).

Revise job description of senior professionals and include the duties of
Adevel opi ng ot he robligation @l expectationdcathee s u c

workforce.

Challenge No.V

4. Mentors are not well selected and qualified.

Mitigation of Challenge No. 4:

Establish a formal mentorship program that manages selection,
gualification and f ormdncewWhisuhps been me n |

addressedndermitigations of challenge no. 2.
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