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CHAPTER I 

INTRODUCTION 

Natural gas utilities have traditionally held a 

monopoly on providing natural gas fuel to residential, 

commercial, and industrial customers within the geographic 

areas they serve. Natural gas utilities have provided safe, 

reliable, gas service to customers, while maintaining a 

consistent return on investment for shareholders, and a 

safe, secure, working environment for employees. 

Federal deregulation of natural gas has more recently 

made the industry more competitive. The ways natural gas is 

bought, moved, marketed, a,nd sold have dramatically changed 

the way the industry does business. Many utilities are 

expanding into new markets for natural gas. It is predicted 

that recent federal environmental regulations will create 

greater opportunities for natural gas as a "clean air fuel," 

but they may also a,ffe,ct the industry in ways unforeseen at 

this time. 

other factors are effecting changes in natural gas 

utilities. Increased use of technology in daily operations 

such as meter re,adingi billing; and planning, building, and 

repairing pipeline systems puts greater demands on workers 
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to use these technologies efficiently and effectively. 

Klass (1991) estimates that the widespread use of computers 

may be one reason why the employee complement in the natural 

gas utility industry decreased from a high of about 228,000 

in 1982 to about 204,000 in 1989. 

Various levels o,f government regulate operations of the 

gas industry. The Department of Transportation mandates 

safety standards regarding the construction, maintenance, 

and operations of natural gas pipeline systems. The 

Occupational safety and Health Administration maintains 

safety standards for the performance of field work under its 

purview. Environmental Protection Agency regulations affect 

virtually all gas industry construction and maintenance 

operations. state public utilities commissions regulate 

what natural gas utilities can charge their custome.rs. 

These commissions are changing their rate making standards 

in line with growing competition in the industry. 

In response to these changes, natural gas utilities 

have been reducing employee complements and restructuring 

corporat.e environments in an effort to improve their human 

performance productivity. outside conSUltants, in-house 

training departments, and regional and national associations 

are involved in these utilities' productivity enhancement 

measures. Local distribution companies .•• , "having led a 

sheltered life, now confront a truly defining moment. These 

trends represent threats to survival. Right or wrong 

choices can lead to assertive prosperity or befuddled 

extinction" (Dar, 1995). 



Problem statement 

Current human performance literature suggested the use 

of needs assessment as a systematic way t.o approa'ch the 

enhancement of performance productivity. Discrepancies 

between actual and ideal work place accomplishments, and 

addressing these deviations from the ideal with appropriate 

training or no.n-training interventions I were emphasized . 

Are utilities aware of and do they take advantage of 

this systematic needs assessment approach? Do they 

integrate needs assessment into preparing employees for the 

future demands of the w,ork place? Is needs assessment 

driven by the ov,erall mission, goals, and objectives of the 

corporation itself? 

Purpose 
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The purpose of this study was to determine how training 

and development practitioners in the natural gas utility 

industry describe and conduct needs assessment, and the 

extent to which these practitioners make use of needs 

assessment to determine training needs and other human 

performance improvement interventions. 

Objectives 

The objectives of this study were: 

a) to identify the ways in which trainers in the 

natural gas industry describe needs assessment; 



b) to identify the processes of conducting needs 

assessment by trainers in the natural gas 

industry; and 

c) t ·o identify ways in which trainers relate needs 

assessment to organizational goals in the natural 

gas industry. 

De.finition of Terms 

4 

To clarify the focus of th·is study, the following terms 

were defined as they related to needs assessment and the 

natural gas utility industry. 

1. Needs assessment: a process which identifies needs 

and problems which affect human productivity in the work 

place. 

2. Discrepancy model of needs assessment: the 

conception of need as a discrepancy or gap between the 

actual and the ideal (Lewis & Bjorkquist, 1992}. 

3. Gas utility: a company that is primarily a 

distributor of natural gas to ultimate customers in a given 

geo'9raphic area. 

4. Gas distribution company: a company that obtains 

the major portion of its gas operating revenue from the 

operation of a retail gas distribution system. 

5. Class of service: a type of service and a type of 

customer. The common classes of service applied to ultimate 

consumers are: 

------------------... ~ 



al residential service - service to customers for 

domestic purposes. In residential service, the number 

of housing units within a structure determines the 

customer classification. 
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b) commercial service - service to customers engaged in 

wholesale or retail trade, agriculture, communications, 

finance, insurance, and real estate, and to customers 

not directly involved in other classes of service. 

c) industrial service - service to customers engaged 

primarily in a process which either involves the 

extraction of raw materials from the earth ora change 

of raw unfinished materials into another form or 

product (Alinerican Gas Association, 1990). 

Assumptions 

It wa.s assumed that all respondents to this study were 

primarily engaged in training and development activities for 

natural gas local distribution utilities that are regulated 

by state public utility commissions. 

It was assumed that the training and development staffs 

in natural gas public utilities, as listed in the utilities 

groups of the directories of the American Society for 

Training and Development and the National Society for 

Performance and Instruction, would provide the best source 

of info·rmation about needs assessment and its use in their 

organizations. 
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Limitations 

The small number of subjects and natural gas utilities 

represented in the study was a limitation. A total of 163 

training and de~elopment practitioners representing 56 of 

the largest natural gas distribution utilities in the united 

states were surveyed. A directory of natural gas companies 

indicated that there were over 1,000 natural gas utilities 

in the united states. 

Some of the utilities represented in the population 

offered utility services for other sources of energy in 

addition to natural gas. It was not known before th~ survey 

was sent whether or not subjects provided training and 

development for natural gas services or for other utility 

services. Forty seven percent of the population responded 

to the que:stionnaire. Only 49 percent of those responding 

or 23 percent of the total population of 163 subjects 

surveyed were involved in training and development 

activities for natural gas utility services. 

In the following chapters, industrial and 

organizational changes in the na'tural gas utility industry 

that affect human performance productivity are reviewed. 

Chapter II reviews the literature relevant to needs 

assessment and training and development activities underway 

in the natural gas utility industry. The methodology is 



presented in Chapter III. The results and discussion are 

presented in Chapter IV. Chapter V includes information on 

the summary, conclusions, and recommendations of the study. 
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CHAPTER II 

LITERATURE REVI EW 

N'eeds assessment is a first step in the analysis of 

issues affecting human performance in the work place. The. 

use of a systematic approach to needs assessment to devise 

valid, reliable, training or non training interventions has 

been reported by some of the nation's largest natural gas 

utilities. 

Based in San Francisco and serving 12.8 million 

customers, Pacific Gas & Electric Company (PG&E) ha.s been 

positioning its·elf for widespread deregulation and greater 

competition in the energy industry (Morris, 1986). PG&E 

analyzed how managers a.nd other employees perform their 

j.obs. The company also changed the standards by which it 

measures its customer service. 

I.n 1984 the company initiated a formal produ.ctivity 

enhancement project focusing on customer satisfaction and 

aimed at linking productivity and goals with performance 

review criteria and management ,compensation. 

PG&E used an instructional syst.ems design approach to 

assess, implement, and evaluate its productivity enhancement 

program. Links were established between the aims of the 

training system and the goals of PG&E. In their training 

8 



programs with managers and supervisors, facilitators from 

the training and management development department referred 

t,o the program as a "system of structures and processes" 

(Morris, 1986). As the key feature of all workshops, 

participant.s applied the skills and techniques they learned 

in class to an on the job project. 
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The fourth largest combination (electric and gas) 

energy utility in the United states, Consumers Power serves 

about two-thirds of Michigan's nine million res,id.ents (Lee, 

1989). Faced with deregulation and a competitive 

marketplace on the gas side of the business and with the 

eminent dere.gulation of electricity, Consumers Power in 1985 

began cost reduction and performance improvement progra:ms. 

The company implemented a systematic approach to 

performance improvement through a newly created performance 

improvement, planning and training department. Consumers 

Power made use of Joe Harless' front end analysis model and 

accomplishment based curriculum development system. Thomas 

Gilbert's performance improvement potential analysis, a 

method of defining exemplary performance by comparing other 

workers I perform.ance to that of master performers, was also 

used to make sure solutions to perf,ormance discrepancies 

were cost effective. 

southern California Gas company (SoCal), headquartered 

in Los Angeles, used a training approach to handle the 

rising level of on the job stress of customer service 

representatives who dealt directly with the public (Lee, 
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1987). SoCal implemented a system wide customer service 

training program for its customer service repre.sentatives. 

The program taught employees ways to handle customers so 

that a decrease in stress resulted. 

10 

A formal evaluation conducted in the· second year of the 

program reinforced the findings from informal post training 

questionnaires that the overal l quality of customer contact 

sessions had improved as a result of the program. 

Peoples Natural Gas Company (PNG) in Pittsburgh 

revamped its pay for performance program in 1987, to 

strengthen its competitive edge (Guinn & Corona, 1991). 

Individual performance expe.ctations and results were linked 

to the utility's business plan. The new performance 

management system focused on results, objectives and 

behavioral skills critical to the accomplishment of an 

employee's specific goals. 

Training was used for implementing the revised merit 

review and performance appraisal proce.ss. Feedback was 

received from two-thirds of the employees surveyed about the 

program. A range of 84 percent to 95 percent of the 

responses to every phase of the performance management 

process were positive. 



Federal ly Mandated Training on 

Natural Gas Pipelines 

Congress first addressed the subject of tr,aining for 

pipeline safety in the Natural Gas Pipeline Safety Act of 

1968. The Congress believed that failures had occurred on 

natural gas and hazardous liquid pipelines because not all 

personnel who worked on the pipelines had been adequately 

trained. 

Although the Department of Transportation's Office of 

Pipeline Safety believed that personnel compet.ency was a 

problem generally limited to small municipal a.nd pri va.tely 

held g.as distribution systems, draft regulations regarding 

training were applicable t ,o all gas systems subj ect to the 

Natural Gas Pipeline Safety Act of 1968. 
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Congress began recommending in 1986 that the Office of 

Pipeline Safety establish requirements for qualifying 

pipeline operators. In 1988 legislation was passed that 

authorized the Office of Pipeline Safety to establish 

standards for testing and qualifying pipeline operating and 

maintenance personnel. Congress, as part of the Pipeline 

Sa.fety Act of 1992, mandated DOT action. Th,efinal 

regulations have not yet been issued. 

The proposed regulations address training and 

qualifications standards for personnel involved in the 

operations, maintenance, and emergency response functions of 

both natural gas pipelines and hazardous liquid pipelines. 



12 

Covered personnel would be required to c.omplete requirements 

for qualification training, testing, refresher training and, 

in some cases, competency reviews. The intended effect of 

this rule making is to minimize personnel incompetence as a 

factor in gas and hazardous liquid pipeline accidents. 

At this time, no·ne o.fthe regUlations mandates employee 

certifi.cati.on which would entail training procedures and 

examinations controlled by the government. The regulations 

will require training and qualification, but not the 

certification or licensing ,of employees. 'This training and 

qualification of employees is being left to individual 

companies. 

The development of training programs must follow an 

established criteria of instructional systems de.sign, 

including needs asses.sment, program design and development, 

implem,entation, and evaluation. Training must adhere to 

performance based standards and pipeline personnel must 

perform to standard on valid and reliable hands on, written, 

and/or oral tests. 

Some pipeline operators alre.ady have training programs 

in place that they believe will meet the Department of 

Transportation's qualification standards. Among sev'eral 

external training systems available to the gas industry is 

one deve.loped by the Midwest Gas Association (MGA), a trade 

association based in Minneapolis, Minnesota, in conjunction 

with over 100 natural gas utilities in the United states. 
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Performance based training modules hav'e" been developed 

for 46 topics related to the safety of operating and 

maintaining natural gas pipelines. Task information for 

these performance based modules bas been .subj ected to 

r igo,rous analys is by training and development practitioners 
~ 

with whom the MGA has contracted and subject matter experts 

employed by the participating utilities. 

Williams Kn,owledge Systems (WKS), one of The Williams 

Companies, Inc., based in Tulsa, Oklahoma, provides a 

co,mprehensi ve, computer based training system which offers 

over 80 modules for pipeline operator personnel. B,oth the 

MGA system and the WKS efforts are designed in c,onjunction 

with valid and reliable testing procedures and include 

documentation of each employee's training. 

These two systems appear to be the largest and most 

comprehensive of their kind available for natural gas 

companies to use to comply with the Department of 

Transportation 1 s regulations. Some states, such as 

Tennessee, Kentucky, and Missouri, have worked with their 

state trade associations and public utilities commissions to 

develop performance based, validated training programs. 

Many companies have developed or are developing 

training programs on their own, or with the assistance of 

consultants. They expect that these programs will comply 

with the final regulations handed down by the Depart.ment of 

Transportation. 
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A Theoretical Basis of Needs Assessment 

Needs assessm.ent has been vari.ously known as needs 

assessment, needs analysi.s, gap analysis, front end 

analysis, and performance discrepancy analysis. For the 

purposes of this study, determining interventions that will 

affect human productivity ln the work place will be referred 

to as needs assessm,ent. 

Although needs assessment has been used as a first step 

ina performance problem solving strategy, there is little 

agreement about its definition or its use. A systems 

approach, however, is central to its strategy. II Systems 

thinking is a discipline for seeing wholes. It is a 

framework for .se,eing interrelationships rather than things, 

for seeing patterns of change rather than 'snapshots.'11 

(Seng,e, 1990, page 7). 

A prominent needs ·assessment paradigm is the 

discrepancy model, or the conception of need as a 

discrepancy or gap between the actual and the ideal. In 

thls model the object ofa needs assessment is to reduce 

this gap through training or other interventions (Lewis & 

Bjorkquist, 1992.). Needs assessment can be the first step 

in a systematic program of instructional systems design. 

Theorists and practitioners who have been involved in 

affecting human performance have developed discrepancy 

analysis models. These m.odels allow them to take an orderly 

look at organizational performance issues. 
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Early Studies of Human Productivity 

Enhancing human productivity in the work setting has 

be,en the subj ect of intense study since the middle of the 

twentieth century. Behavioral learning psychologists in the 

1950s experimented with structuring and presenting 

information in such a way that people might learn most 

efficiently and effectively. 

Skinner contributed to a systematic process through his 

wo,rk on programmed instruction, task analysis, behavioral 

objectives, and criterion referenced evaluation. This 

system eventually became known as instructional systems 

design. 

In 1933 Dewey urged educators to respond to the needs 

of learners. Tyler, in 1949, emphasized the questioning 

process as the means of determining obj ecti v,es. Mager, in 

1970, provided tools to find and write useful instructional 

objectives (stolovitch & Keeps, 1992). 

McGehee and Thayer (1961) advanced the systematic 

understanding of training needs analysis with their 

development of an integrated, three-faceted program design,ed 

to obj ecti vely det,ermine training needs. In their model, 

organizational analysis included a holistic analysis of 

organizational objectives, the organizational climate, and 

the organization's human resources. 

operations analysis involved study of a series or group 

of jobs, standards of job performance, and the skills, 



knowledge, and attitudes necessary to perform these 

functions appropriately. 
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Person analysis used objective m,easures to find out how 

well each employee is performing the tasks that make up his 

or her job. 

These three facets, while put ,forth separately, worked 

together to produce a unified s ,et of training requirements. 

Later Foundations for Needs Assessment as 

A Part of Improving Human Performance 

The works of Gilbert, Mage,r, Harless, RummIer, and 

Kaufman were integral in discussing human performance 

analysis. Gilbert talked about measuring human competenc,e 

not through behavior but through accomplishments. Once 

exemplary performance had been identified, he believed the 

"potential for improving performance" could be quantified to 

measure the overall worth of specifi.c other employees 

compared to the worth of the exemplary performer. 

Gilbert established clear, valued, and measurable goals 

and determined the potential for accomplishing them. While 

his emphasis was on accomplishments, he believed that in 

order to engineer performance, one must deal with behavior. 

Gilbert noted that all behavior was a product of two 

components of equal importance, a person with a repertory of 

behavior, and a supporting environment. Together these two 

components formed a transaction called "behavior." 
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Improving performance meant altering the repertory, the 

environment, or both (Gilbert, 1978). 
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Gilbert's work may be compared to that of MeGehee and 

Thayer with its emphasis on an integrated, observation-based 

approach to improving performance (D'ean, 1992). 

Joe Harless, influen,ced by Gilbert, contended that 

human performance problems were de.f ined by their contexts. 

Harless' "diagnostic front end analysis" was a method of 

diagnosing a performance deficiency. Like Gilbert, he 

defined the goals of the organization or the expeoted 

outcome of the situation at hand. From there he 'conducted a 

front end analysis to determine what he needed to know to 

de.sign and implement an appropriate intervention. 

A front end analysis invo,lved looking at an 

organization from several perspectives.. A vertical slice of 

the organization showed both the pattern and the magnitude 

of needs. Looking at both long term and short term 

requirements of the organization reflected the context and 

priority of needs. A front end analysis helped ensure that 

training and non training resources were directed toward the 

most pivotal organizational issues (Hobbs, 1990). 

For Harless, a performance problem was an element of 

social circumstance and had four basic referents, 

information or knowledge, environment, affect (motivation), 

and personnel (Westgaard, 1992). only four interventions 

could take place to resolve the'performance issue. 

Personnel selection was an intervention as was training. 
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Engineering the environment and providing incentives to 

affect motivation were also interventions. Front end 

analysis diagnosed which of these f ·our interventions or ·a 

c,ombination of them would resolve the perfo.rmance 

discrepancy. Harless like Gilbert emphasized the 

accomplishment base of a job (Carnevale, 1991). 

"Accomplishment based curriculum development" (ABCD), 

was a systematic process for establishing and maintaining 

personnel development. It used front end analysis, and 

further encompassed design, development, delivery, and 

evaluation of training. 

18 

ABCD started with an examination of the organization's 

mission and goals. From this examination, the specific 

behaviors or accomplishments that were necessary to carry 

out the organization's goals or generate its products were 

determined. After this analysis, the appropria.te 

information was delivered within the organization to make 

sure that these behaviors or accomplishments were carried 

out. 

Mager and Pipe, Rumml,erand Brache, a.nd Kaufman used 

systems methods for analyzing performance problems and their 

causes. Mager and pipe's human performance model was 

presented as a flow chart. 

Assuming an important performance discrepancy existed, 

Mager a.nd pipe determined whether or not the workers had the 

knowledge, skills, and abilities to do the job. .An an'alysis 

of the environment in which employees worked gav,e 
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information about whether the desired performance was being 

punished; about whether incorrectly doing the jlob was 

rewarding in some way; about whether doing the job right 

really mattered; and about whether there were other 

obstacles to performing the job., 

Mager and Pipe evaluated the tangible and intangible 

costs to the organization of solutions to the performance 

discrepancy. The solution which was most practical, 

feasible, and economical, and the remedy which was likely to 

give the most benefit for the least cost were all factors to 

be considered (Mager & Pipe, 1984). 

Rumml,er and Brache put forth two fundamental premis.es 

in their work with human performance. First, every 

individual operated within the context of a performance 

system. Second, improvements in individual and 

organizational performance occurred only if the variables in 

that system were understood and managed. Their work 

reflected the influence of Gilbert. 

RummIer and Brache believed a horizontal rather than a 

vertical view showed that work gets done through processes 

that cut across functional boundaries. .It also showed the 

internal customer/supplier relationships through which 

products and services were produced. The greatest 

opportunities for performance improvement lay in these 

functional interfaces (RummIer & Brache, 1991). 

Effective management of performance required goal 

setting, designing, and managing each o,f three levels of 
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performance: the organizational level, the process level, 

and the job/performer level. These three levels were 

interdependent .. Any attempt to implement on.e level without 

the other two would fail (Rummler & Brache, 1990). 

RummIer and· Brache combined the three levels of 

performance with the three performance needs of goal 

setting, designing, and managing results to come up with 

nine "performance variables." RummIer and Brache' s .. three 

levels" viewpoint lead to performance driven training and 

development based on the needs assessment approach outlined 

above. 

Rummler and Brache echoed factors defined by others as 

affecting the human performance system, such as performance 

specifications; task interference; consequences, feedback, 

knowledge and skill, and individual capacity (RummIer & 

Brache, 1990). 

Kaufman used a holistic, systematic approach to the 

performance management effort. Needs assessment provided 

the foundation for an overall proactive approach to 

identifying problems and opportunities and then resolving or 

realizing them. 

Kaufman established a clear ;statement of direction for 

any level of performance intervention. He noted that almost 

all theorists agreed that the emphasis must be on results or 

accomplishments and not on means or resources (Gilbert, 

1971; Harless, 1975; Kaufm·an & Thiagarajan, 1987; Mager, 
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1976; as cited in Kaufman & Valentine, 1989). He also 

espousedtbe definition of needs as gaps in results. 

21 

He redefined", however, the extensive writings 

concerning the 'concepts of syste.ms and the systems approach, 

needs assessment, needs analysis, strategic planning, front

end analysis, problem analysis, performance analysis, goal 

analysis, task analysis, training, and hUDI.an resource 

development (Rossett, 1986 & 1987; Benjamin, 1989; witkin, 

1984; Kaufman, ~988a, Kaufman & Valentine, 1989, et a1. 

[cited in Kaufman & Bowers, 1990]). 

Kaufm·an differentiated between needs ass,essm.ent and 

needs analysis. A need meant a gap in results .. For Kaufman 

needs assessment was the identification, prioritization, and 

selection of gaps in results. 

Needs analysis was the process for identifying the 

causes of the needs. Kaufman first selected needs through a 

needs assessment, then identified their causes through needs 

analysis. After these two processes were completed, 

measurable objectives and possible ways to meet them were 

identified (Kaufman & Valentine, 1989). 

Kaufman differentiated between three levels of planning 

based on appropriate levels of the organization. Me.ga-level 

results, macro-level results, micro-level results, and an 

ideal vision which, when used together, guided and delivered 

desired and required results. 



Techniques and Tools Comm.only Used 

to Assess Needs 

22 

A needs assessment plan is a blueprint for collecting 

information about the gap between actual and ideal human 

performance. Conducting a needs assessment is one of the 

competencies identified for instructional designers by the 

International Board of Standards for Tra i ning, Performance, 

and Instruction. Foshay, Silber and Westgaard noted that 

needs assessment is used to uncover what a performance 

pr,oblem is, whom it affects, how it aff·ects them, and what 

results are to occur through training or other interventions 

(cited in Rothwell & Kazanas, 1992}. 

In their reit.,eration of the standards for instructional 

design competencies, Foshay, Silber and westgaard said that 

needs assessment plans should contain the following 

elements: (1) needs assessmentobjective(s), 

(2) ident i fication of the t .arget audience, (3) procedures 

for sampling the target audiene,e and organizational 

objectives, (4) strategy and t .actics for data collection, 

(5) specifications of instruments or protocols to be used, 

(6) data analysis methods, and (7) a description of how 

decisions will be made based on the data (cited in Rothwell 

& Kazanas, 1992). Conducting a needs assessment assumes 

that sufficient justification already exists to solve a 

performance problem. 
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Various techniques and tools are used to assess the gap 

between actual and id,eal human performance. Gilbert devised 

a formula for defining a performance gap. The "potential 

for impr,oving performance'll (PIP) is the ratio between value 

and cost. Value is defined as productivity multiplied by 

quality. Gilbert included rate of production, timeliness of 

production, and volume of production in. his definition of 

productivity • Quality is determined throughac,cura,cy I class 

or superiority of accomplishment, novelty, and quality 

combinations. Cost encompasses labor, material and 

management. 

The three parts of the PIP equation, productivity, 

quality, and cost must be defined and calculated to pinpoint 

desired performance. An analysis of the organ.ization, the 

work flow or process, and the individual job/performer must 

take place to determine what may be preventing the desired 

perfo,rmance. 

McGehee and Thayer's model is worked from the top down. 

Organization analysis starts as high in the organization as 

possible to determine gaps between what is going on and 

organizational performance and goals. Operational analysis 

involves evaluation of the jobs and tasks used to make up 

operational processes. Individual analysis looks at each 

employee's performance on prescribed tasks. 

The organization may be analyzed through organizational 

goals and objectives, manpower and skills inventories, and 

organizational climate indices such as turnover, accidents, 
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and absenteeism. Jiob descriptions, job specifications or 

task. analysis, performance standards, work sampling, and an 

analysis of operating problems are some of the tool. s d t use · 0 

identify analyses of operations or jobs. Person or 

individual analysis is obtained by gathering personal data 

through interviews, tests,. observa tioD, work sampl ing , 

observing and documenting critical incidents, assessment 

centers (Moore & Dutton, 1978). 

Mager and Pipe used a flow chart to direct the assessor 

through a series of questions about the discrepancy between 

actual and ideal. Each point on the flow chart calls for 

various questions to be asked to determine the gap between 

actual and ideal performance. 

Rossett laid d,own two rules of thumb in deciding which 

tools to use to identify needs. "'TNA purposes influence the 

techniques you se1ect and questions you ask. The context 

influences the tools you employ and sources you contact" 

(1987, p.217). She listed three techniques which must be 

linked to the analyses of the needs for which they are 

appropriate. Extant data analysis draws inferences about 

perfornt.ance from data sources such as accident reports, 

turnover, and repair call-backs. Extant data analysis 

determines what is actually happening and grounds the needs 

assessment in performance and acc'omplishments. The second 

technique, needs assessment uses systematic processes to 

gather opinions and feelings from a variety of sourc'es on 

performance issues or new technologies. Subject matter 



analysis includes task analyses, and focuses on what ought 

to be happening. 
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Some of the more common tools Rossett uses to implement 

extant data analysis, needs assessment, and subject matter 

analysis include questionnaires, interviews, observations, 

,evaluating w,ork samples, and reviewing records and report.s. 

Different tools may be used to gather data on per·formance 

discrepancies. certain tools are more appropriately used to 

gather specific data than are others. Data gathered by 

means of one tool may be used to complement and verify data 

gathered by means of other tools. 

Zemke and Kramlinger (1982) said that the most 

important consideration in selecting tools with which to 

assess needs was to use those that would answer the 

questions that .neede,d to be answered. They emphasized the 

importance of following a model of human performance that 

was organizationally relevant. 

Practitioners' Use of Needs Assessment 

The theoretical emphasis is on a systematic, 

interrelated approach to needs assessment, although a 

discrepancy still exists between what theoreticians advise 

and wbat practitioners use. 

Mahler and Monroe in 1952 (cited in Moore & Dutton, 

1978) found that most methods for determining training needs 

w'ere informal. Only about one in ten companies ina variety 

of industries reported using systematic methods to determine 



training needs. A ~962 Bureau of National Affairs (BN.A) 

survey noted that 41 percent of firms questioned used 

observation and analysis of job perf,ormance t .o determine 

training needs. 
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In 1969, the BNA' s survey showed an increa'se of eight 

percent to 49 percent of firms questioned used these two 

methods to determine training needs. These studies showed 

some movement toward a more systematic, formalized approach 

to ·needs assessment (cited in Moore & Dutton, 1978). Fewer 

than 50 percent of survey,ed 'organizations in any industry 

still did not use any method to determine training needs, 

and only about ten percent made use of any systematic 

research techniques (cited in Oboh, ~990). 

Oboh (1990) found discrepancies between the theory and 

practice of needs assessment. Despite the potential gains 

to be derived from conducting needs assessment, 26.5 percent 

of the organizations who responded to his survey did not use 

it. The reasons most often given were "'no time," "lack of 

sufficient resources," and "management skepticism." 

'The highest percentage of respondents to Oboh' s survey 

indicated that they performed needs assessment as the need 

arose. Twenty percent of respondents reported they used the 

intuition of the training staff as a foundation for training 

programs. 

------------------.. .....-. 
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Conclusion 

Certain techniques and tools for enhancing employee 

productivity improvement have been outlined and categorized .. 

Some natural gas utilities are making greater use of various 

needs assessment techniques and a variety of human 

performance interventions to improve employee productivity. 

This study will explore whether or not training and 

development practitioners in natural gas utilities are 

generally aware of these techniques and are making use of 

them to help them improv,e performance producti vi ty . 



CHAPTER III 

METHOD 

The purpose of this study was to determine the extent 

to which training and developm·ent practitioners in the 

natural gas utility industry were familiar with needs 

assessment and the extent to which these practitioners made 

use of it to determine training needs and other human 

performance improvement interventions in the work place. 

The objectives of this study were: 

a) to identify the ways in which trainers in the 

natural gas industry describe needs assessment; 

b) to identify the processes of conducting needs 

assessment by trainers in the natural gas industry; 

and 

c) to identify ways in which trainers relate needs 

assessment to organi.zationa1 goals in the natural 

gas industry. 

A review of the literature regarding needs assessment 

indicated that the discrepa.ncy analysis model is a prim~ry 

method of detenaining the differenc.,e or gap between actual 

and expected results in human performance in the work place. 

In this model the object of a needs assessment is to reduce 

this gap by means of training or other work place 

28 
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interventions. A discrepancy analysis model allows training 

and development practitioners to take an orderly look at 

organizational systems. Needs assessment within the context 

of the discrepancy model can be the first step in a 

systematic program of instructional systems design. 

Information about the use of needs assessment to 

improve labor productivity in the natural gas industry was 

limited to descriptions of specific gas utilities' training 

or other labor productivity improvement programs. It was 

noted that natural gas utilities are beginning to take a 

more aggressive approach to improve human performance as 

competitive and regulatory demands become more stringent. 

Research on the use of needs assessment in business and 

industry as a whole indicated that most methods for 

determining needs are informal rather than structured. The 

research indica.ted that there . has been a trend to a more 

systematic, defined approach to needs assessment over the 

past few years. 

Subjects 

The subjects for the study were training and 

development practiti<;mers who were associated with natural 

gas distribution utilities in the United states, and who 

were members of two human resource development 

organizations, the American Society for Training and 

Development (ASTD) and the National Society far Performance 

& Instruction (NSP!). Members of ASTD's utility industry 
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group listed in the 1994 membership directory and NSPI's 

utility or communications group listed in the 1993-1994 

membership directory were reviewed for those who were 

training and development practitioners in natural gas 

utilities. 
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A total of 188 practitioners were selected as subjects. 

Some of the subjects worked for the same utility company. 

Seven duplicate listings were found in the ASTD and 

NSPI groups. Each subject in the duplicate listings was 

used only once in the study, reducing the total nu:mber of 

subjects in the population to 181. The pilot questionnaire 

was sent to ten percent, or 18, of the population. The 

final questionnaire was sent to a total of 163 members of 

the popul ation. 

All companie.s listed in the population were checked 

against a listing of North American gas company members in 

tbe 1994 membership directory ,of the American Gas 

Association, a listing of gas companies and municipal 

systems found in the 1993-94 Brown's Directory of North 

American and International Gas companies; and a listing of 

the 300 largest natural gas utilities in the magazine 

Pipeline and Gas Journal. If the company was listed in 

these resources as a provid,er of natural gas utility 

services, the ASTD or NSPI m.ember was included in the 

population. 

'The American Ga.s Association is the natural gas 

industry's national trade association. Brown's Directory 



provides a source of information on the worldwide .gas 

industry with detailed li.stingrs of North America and 

international gas companies and municipal systems, as well 

as gas brokers, transporters and government regulatory 

agencies. 
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It was found that the members of the population which 

included both ASTDand NSPI gas distribution utility members 

were affiliated with 56 companies in the United states. All 

but two of these companies were listed on Pipeline and Gas 

Journal's listing of the 300 largest natural gas· 

distribution utilities in the United states. 

Twenty five of these utilities provided distribution 

services fo·r electricity as well as gas. One provided 

distribution services for water as well as for natural gas 

and electricity. Brown's 1993-94 Directory of North 

American and International Gas companie.s listed more than 

1,000 utilities that provide gas distribution services in 

the united states. 

Instrumentation 

The instrument was developed from information derived 

from an open ended survey (Appendix A, page 76) and was sent 

t,o four experienced training and developme.nt practitioners 

in the natural gas utility industry and four experienced 

training and development practitioners in other industries 

and vocational education. 
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Input from those surveyed led to a redefinitio·n of the 

study's objectives as well as a reorganization of the 

questionnaire. The revised questionnaire (Appendix B, 

page 78) focused on forced choice and multiple answer 

questions that asked for answers to specific aspects of 

needs assessment (Appendix C, page 87). 

The revised questionnaire was pretested by the eight 

practitioners initially surveyed. These practitioners were 

asked to make sure that each item was relevant and 

contributed to the study objectives. All of the 

practitioners agreed that the questionnaire was valid in 

terms of content and relationship to the study objectives. 

The questionnaire was pilot tested by a random sample 

of ten percent or 18 members of the population to check for 

clarity I readabi 1 i ty, a.nderrors . sent to the pilot 

population were the questionnaire, a cover letter 

(Appendix D, page 89), and a stamped, addressed envelope to 

be returned to the researcher. The cover letter explained 

the study and urged participants to respond as soon as 

possible. 

The final questionnaire was sent to all 163 members of 

the subject population. Included with the questionnaire 

were a cover letter explaining the survey and asking for a 

r·esponse and a stamped return envelope addressed to the 

researcher. 

Post cards were sent to the subject population 

approximately ten days after the original questionnaire was 



33 

sent. The cards reminded the group of the study and asked 

for their responses if they had not already returned their " i 

questionnaires. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Introduction 

This study investigated the perception and use o,f needs 

as:sessme·nt in the natural gas utility industry. 

The purpose of the study was to determine how training 

and development practitioners in the natural gas utility 

industry descr ibe and conduct ne,eds assessment, and the 

extent to which these practitioners make use of needs 

assessment to determine training needs and other performance 

improveme.nt interventions. 

Objectives 

Th,e objectives of this study were: 

a) to identify the ways in which trainers in the 

natural gas industry describe needs assessment; 

b) to identify the processes of conducting needs 

ass,essment by trainers in the natural gas 

industry; and 
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c) to identify ways in which trainers relate needs 

assessment to organizational goa.ls in the natural 

gas industry. 

Response Rate 
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A total of 163 letters of transmittal, questionnaires, 

and stamped return envelopes addressed to the researcher 

were sent to the population. Forty seven percent or a total 

of 76 responses w'ere returned. 

Questionnaire respondents were initially screened to 

determine whether their utilities provided other 

distribution services in addition to natural gas. 

Forty nine percent or 37 respondents were primarily 

involved in natural gas training and development activities. 

These 37 respondents made up 23 percent of the original 

sample of 163 persons involved in utility training and 

development and 49 percent of the responses received. 

Fifty one percent or 39 of the respondents provided 

training and development services primarily for utility 

distribution services other than natural gas. 

Table I shows the number and percentage of respondents 

involved in utility services by source of energy. 



TABLE I 

TRAINING AND DEVELOPMENT PROVIDERS INVOLVED IN 
UTI.LITY SERVICES BY SOURCE OF ENERGY 

Source of Energy 

Natural gas 
utility services 

Other utility services 

Total 

Frequency 

37 

39 

76 

Percent of 
Response's 

49 

51 

100 

'36 
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Table II shows the number and percentage of respondents 

whose primary training and development activities were for 

utility services other than natural gas. 

Use of Needs Asses.sment 

Thirty three of the r ,espondents involved in natural gas 

training indicated that their utilities used needs 

assessment in their organizations. Thirty two respondents 

completed the questionnaire.. One respondent indicated that 

m.any different kinds of needs assessment were used for many 

different purposes in the organization. This respondent did 

not complete the questionnaire. 

Four respondents indicated that they did not have needs 

assessment programs in their o,rganizations. 

Table III shows the number and percentage of 

respondents involved in training and development for natural 

gas distribution services and whether o'r not they used needs 

assessments in their organizations. 

Four respondents said that they did not use needs 

assessments. 

One respondent said, "there is no formal process: Needs 

are addressed on a number of items by law (DOT) requireme.nts 

and industry changes." 

Another respondent commented on a lack of time for 

needs assessments. I1There is usually not enough time to 

invest in analysis. Downsizing affected the availability of 

all pers,onnel for all but esse.ntial activities." 
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TABLE II 

TRAINING AND DEVELOPMENT ACTIVITIES REPORTED BY 
RESPONDENTS FROM UTILITIES OTHER 

THAN NATURAL GAS 

Training/development by 
utility service 

Frequency 

Electric service 
Nuclear energy 
Corporate planning 
Giving customer service info 
Water service 
Computer technology 
.Managerial/ supervisory 

training in natural gas 
& electric services 

No answer 

Total 

TABLE III 

23 
8 
2 
2 
1 
1 
1 

1 

39 

. Percentage 

58 
20 

5 
5 
3 
3 
3 

3 

100 

USE OF NEEDS ASSESSMENT IN THE ORGANIZATION 

Use of needs assessment 

Needs assessment used 
Needs assessment not used 

Total 

Frequency 

33 
4 

37 

Percentage 

89 
11 

100 

38 
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Training and development practitioners in one utility 

w,ere begining their work with needs ass,essment, "Just 

starting to work with needs assessments, as to date nothing 

being used formally." 

One respondent gave no reason for not using needs 

assessments. 

Demographics 

A description of the respondents' characteristics were 

provided in response to several demographic questions. 

Table IV shows a frequency distribution of the number of 

tim.es respondents reported a job ti tleand the percentage of 

each title's occurrence based on the number of 

questionnaires returned. 

This question was asked in order to determine the 

respondents' general level of responsibility in the 

organization, and whether or not the respondent was involved 

in managing the training and development function or in 

deliver ing training and development acti vi ties. Sevente,en 

or 55 percent of the respondents worked at the level of vice 

president, director, manager, or sup,ervisor. The greatest 

number of respondents reported titles in the category of 

training director, manager, or supervisor. 

In answer to the question on the survey concerning 

l'ength of time in the training and development profession I 

respondents indicated that their median length of service in 

the profession ranged from 11 through 20 years. Evaluation 



TABLE IV 

DISTRIBUTION OF RESPONDENTS' TITLES 

Respondents' Titles 

Vice president 

Training director I 
manager/supervisor 

Technical training/ 
director/manager/s~pervisor 

Instructional designer 

Trainer/technical trainer 

other 

Total 

F.requency 

1 

10 

6 

2 

5 

5 

32 

" 
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Percentage 

3 

31 

19 

6 

16 

16 

100 



of the mode also showed that the greatest number of 

respondents had worked in the profession betwe'en 11 and 20 

years. 

Table V illustrates the responses to the question 

concerning length of time in the profession. 
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In response to the question, "How large is your 

organization," 65 percent of respondents indicat,ed that they 

were involved with natural 'gas distribution utilities that 

employed between 1,001 to 2,500 persons and that employed 

more than 5,001 persons. 

'Table VI shows the number of respondents who were 

emplo,yed in organizati,o,ns of various siz,es. 

These results are consistent with the demographics of 

the population to which the survey was sent. All but two of 

the 56 companies represented in the population were included 

on Pipeline & Gas Journal's list of the 300 largest natural 

gas distribution utilities in the United states. In 

addition some of the utility companies had more than one 

representative who was a member of the NSPI or the ASTD and 

was therefore included in the sample. Some companies were 

therefore more highly represented in the sample. 

In the survey question regarding numbers of customers, 

respondents indicated the number of customers, by 

.classification, that their natural gas utilities served. 

For industry reporting purposes, natural gas utility 

customers were classified as residential, commercial, and 

industrial. 
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TABLE V 

LENGTH OF TIM.E IN THE PROFESSION 

Time in profession Frequency Percentage 

Less than two years 2 6 

Two through five years 7 22 

six through ten years 5 16 

Eleven through twenty years 13 40 

Over twenty years 5 16 

Total 32 100 
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TABLE VI 

NUMBER OF EMPLOYEES IN COMPANY 

Number of employees Frequency P·ercentage 

100 employees or fewer 0 0 

101 to 250 employees 0 0 

251 to 500 employees 0 0 

501 to 1,000 employees 6 19 

1,001 to 2,500 employees 12 37 

2,501 to 5,000 employees 5 16 

5,001 or more employees 9 28 

Total employees 32 100 



Of the 32 respondent.s to the questionnaire, 26, or 81 

percent, listed the number of customers they served 

according to customer classification., Six respondents did 

not answer the question or gave incomplete answers. 

The 26 respondents who answered noted that their gas 

utilities served an average of 1,266,200 residential 

customers. Residential customers served by a single gas 

utility in the sample ranged from a high of 6,000,000 to a 

low of 52,000. 
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The 26 respondents noted that their natural gas 

utilities served a combined average of 170,095 commercial 

and industrial customers. C011U\\ercial and industrial 

customers served by natural gas utilities in the sample 

ranged from a high of 1,066,317 served by one company, to a 

low of 3,000 served by one company. 

These results, as were those shown in Table VI, were 

consistent with the demographics of the population to which 

the survey was sent. 

Conducting Needs Assessment in 

the Organization 

Respondents in natural gas utilities who used needs 

assessment were asked to identify the persons who carried 

out the assessments in their organizations. Several 

respondents indicated that persons in more than one 
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discipline. conducted needs assessment. The 32 total 

respondents gave 64 replies to this question. 
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Table VII shows those wh.o respondents indicated carried 

out needs assessment in their organizations. Half of those 

who carried outne,eds assessment were the training and 

development practitioners themselves. The next most 

frequently listed group who provided needs assessment were 

outside consultants. 

When asked who should carry out needs assessments, 39 

percent of respondents indicated that training and 

development practitioners should be involved. Seventeen 

p,ercent noted that line managers should be included .. only 

seven percent of respondents indicated that line managers 

were currently involved in needs assessments. 

Sixteen perc,ent of respondents said that strategic 

planners should be involved in carrying out needs 

assessments while only nine percent indicated that they were 

currently involved in this activity. 

Table VIII shows the distribution of respondents' 

answers to the question of who should be carrying out needs 

assessments in their organizations. 

Respondents were asked to list the steps they took in 

conducting a needs assessment. Responses were compared wi.th 

a list of key issues to, be addressed in a needs assessment 

plan as put forth in the Instructional De.sign Competencies 

of the Internationa.l Board of St.andards for Training, 

Performance, and Instruction. These steps include (1) 
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TABLE VII 

UTILITY REPRESENTATIVES WHO DO NEEDS ASSESSMENT' 

Do n.eeds assessment Frequency Percentage 

Training/development practitioners 32 50 

Line managers 7 11 

outside consultants 13 21 

strategic planners 6 9 

other 6 9 

Total responses 64 100 

TABLE VIII 

WHO SHOULD DO ASSESSMENTS 

Who Should Do Assessments Frequency Percentage 

Training/development practitioners 30 39 

Line managers 17 22 

outside conSUltants 14 18 

Strategic planners 12 16 

other 4 5 

77 100 
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Objectives, (2) Target audience, (3) Sam.pling procedures,. 

(4) Data collection methods, (5) Specifications for 

instruments and protocols, (6) Methods of data analysis, and 

(7) Descriptions of how decisions are to be made based on 

the data (Foshay, Silber, & Westgaard, 1988; as cited in 

Rothwell & Kazanas, 1992). 

TWenty seven or 84 percent of the 32 respondents 

involved in natural gas training a ·nd development listed 

steps that were generally consistent with these key issues. 

other steps also mentioned by this group of respondents 

included reporting results to management, recommending 

training or other interventions, tying the needs assessment 

to the corporation's strategic plan and objectives, pilot 

testing the use of interventions, and measuring the value of 

interventions. 

One respondent noted that gas training was being 

directed by the proposed skills training requirements of the 

federal Department of Transportation. One respondent noted 

that there was no formal or standard procedure for 

constructing a needs assessment. Three respondents did not 

answer the question. 

organizational Factors Releyant 

to a Needs Assessment. 

Table IX gives an overview of organizational factors 

considered when deciding to conduct a needs assessment. The 
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TABLE IX 

RANK ORDER OF ORGANIZATIONAL FACTORS 

Organizational Factors 

Regulatory mandate 

Occurrence of changes 
in the organization 

Performance standards 

organizational objectives 

Organizational mission 

commitment of management 
to process 

Management requests 

Acceptance of process by 
supervisors and employees 

Introduction of new technology 

'Time constraints 

n Mean 

32 3.53 

32 3.09 

32 3.09 

32 3.06 

32 3.03' 

32 3.00 

3.2 3.00 

32 2.94 

32 2.91 

32 2.88 
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Rank. 

1 

2.5 

2.5 

4 

5 

6.5 

6.5 

8 

9 

10 

,~ 

"'I :~ 
'.t 
:". , '. 
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factor with the highest mean rating was regulatory mandate. 

Occurrence of changes in the organiz.ation, performance 

standards; and organizational objectives also ranked highly 

when deciding to conduct a needs assessment. 

The average of the mean scores was calculated to be 

3.05. The median lay between 3.00 and 3.03. As a r,esult, 

the distribution of scores was positively skewed with more 

respondents indicating that regulator,y mandate, occurrence 

of changes in the organization, performance standards, 

organizational objectives, and organizational mission were 

more highly consideredorganiz.ational factors in doing a 

needs assessment than were commitment of management to the 

process, management requests, acceptance of the process by 

supervisors and e.mployees, introduction of new technology, 

and time constraints. . .... 

Other responses, each noted one time, were given for 

this question: t f 

a) external customers' needs, 

b) overall organizational effectiveness, 

c) practicality, 

d) practices and procedures, 

e) work place, 

f) when starting new assignment in training, 

g) when too many requests come in for training--to 

prioritize needs, 

h) performance gaps, 

". 



i) misunderstanding of underlying performance 

problems, and 

j) possible cost savings. 

Labor Productivity Indicators 

Qonsidered When Conducting a 

Needs Assessment 
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Table X shows that f'our indicators of labor 

productivity ranked significantly higher than others that 

were considered when conducting a needs ass,essment. Skills 

deficiencies in the work force was the number one issue of 

labor productivity to consider when conducting a needs 

assessment. 

Skills deficiencies in the work force wer'e ranked the 

most highly rated indicators of labor productivity. Line 

manager comments/complaints, safety/accident records, and 

deviations from projected performance targets followed, 

respectively, as the next most highly regarded indicators of 

labor productivity. 

The average of the means was calculated to be 2.79. 

The median of the distribution was noted as 2.91, the mean 

for the labor productivity indicator, employee 

comments/complaints. These measures of central tendency 

indicate that the distribution was positively skewed with 

more frequently used indicators of labor productivity lying 

above the median rather than below it. 



TABLE X 

INDICATORS OF LABOR PRODUCTIVITY 

Labor productivity n 

Skills deficiencies in work force 31 

L,ine manager comment.s/complaints 32 

Safety/accident records 32 

Deviations from projected 32 
performance targets 

Input: training advisory committees 31 

Input from subject matter experts 30 

Performance reviews 32 

Lost time accidents 31 

Employee comments/complaints 31 

Employee test results 31 

Labor productivity reports 31 

Repair or rework cost records 3 .2 

Error rates 32 

Material failure reports 31 

Mater ial waste reports 31 

Employee turnover rate 31 

Employee absenteeism rate 31 

Mean 

3.45 

3.31 

3.25 

3.19 

3.13 

3.07 

3.00 

2.93 

2.91 

2.87 

2.81 

2.63 

2.53 

2.29 

2.23 

1.97 

1.84 
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Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
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other notations made in this category that were not 

included in the survey list, but were each noted one time by 

respondents included: 

a) changes in procedures/practices, 

b) customer satisfaction, ,and 

c) the use of Mager's model. 

Techniques Used to Conduct 

Needs Assessment 

Table XI notes the frequency with which certain 

techniques are used in conducting a needs assessment. The 

most ,often used technique,s according to respondents were the 

analysis of job requirements and interviews. Job or task 

analysis and f,ocus groups were also frequently used methods 

of conducting a needs assessment. 

The average of the means used to rank techniques used 

for needs assessment was calculated to be 2.67. The median 

of the distribution fell between 2.75, th.e mean for testing 

employee knowledge/skills, and 2.78, the mean for 

questionnaires. Because the median was higher than the 

Dean, the distribution was positively skewed with more 

weight given to more highly ranked techniques. 

Th.e most highly ranked techniques were analysis of job 

requirements and interviews. The next most highly ranked 

were job or task analysis and focus groups. 
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TABLE XI 

TECHNIQUES USED FOR NEEDS ASSESSMENTS 

Techniques us,ed n Mean Rank 

Analysis of job requirements 32 3.19 1.5 

Interviews 32 3.19 1.5 

Job or task analysis 32 3.5 

Focus groups 32 3.09 3.5 

On site observation of 32 2.B8 5.5 
j o.b performance 

Surveys 32 2.88 5.5 

Review or analysis of records 31 2.87 7 

Questionnaires 32 2.78 8 

Testing ,employee 32 2.75 9 

knowledge/skills 

Intuition of training staff 31 2.58 10 

Employee attitude surveys 32 2.56 11 

Work force skills inventories 31 2.39 12 

Analysi.s of work sa.mples 32 2.31 13 

critical incident technique 30 2.27 14 

Nominal group technique 28 2.14 15 

Delphi technique 25 1.68 16 



other Comments 

Several comments were included in response to the 

survey question, "What other comments would you like to 

make?" One respondent said that it was critical that each 

person in training and development understand needs 

assessment. 

As our group changes from a training organization to 
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more of a performance improvement group, it has become 

very critical that each of us understands and applies 

needs assessments whenever possible. This is the only 

way to effectively analyze and determine the 

appropriate methods of interventions when dealing with 

performance issues. 

A respondent noted that a more focused approach to 

needs assessment was being taken. 

Our corporate training organization is currently moving 

in the direction o.f more focused training based on 

thorough needs/job task analysis and away from generic 

programs. As an organiz.ation, we provide service to· 

both gas and electric employees. 

One utility was following Allison Rossett's Model. 

A formal needs assessment process is not in place here, 

for it isa recent concept in the gas company. We in 

Training are following Allison Rossett's model with 

insights from Hale Associates. 

" 



It was noted by one respondent that skills training 

takes precedence over other types of training despite the 

results of needs assessments that indicate other types of 

training are necessary.· 

Your questions are hard to understand/fit to our 

company. Not all gas companies are the same. Needs 

assessment can be very formal and expe.nsi ve ' or done 

informally. Big companies had dollars for formal 

means, small ones donlt but are closer to employees 

they serve. What counts is what you do with' data. 
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More importantly, how is the training apportioned by 

type--technical, customer service, manageme.nt 

development. Technical training is king here! Gets 

funding because of regulatory environment. Supervisors 

need management training but technical is more critical 

now despite findings of needs assessmen.t. 

Skills training for natural gas employees was exempt from 

the needs assessment process in one utility. 

All of our training and intervention programs, and vast 

majority of needs assessment activities are for all 

electric, gas, and water employees, except for skills 

training specific to gas employees. 

One indivudal noted responsibilities in several areas 

. in addition to training and development. 

My particular role was to support training, 

organizational development, and quality. In addition I 



56 

had corporat.e responsibilities and additional business 

units (i.e., power delivery, corporate planning). 

Using needs assessment of varying degrees of formality 

was a need of one organization. 

We need more than one level of a needs assessment. For 

large projects a formal process is appropriate to 

support a large commitment of resources. It is 

necessary to support less ambitious projects with less 

formal assessments. 

'The data suggested that training and development 

practitioners in natural gas utilities were acquainted with 

needs assessment systems, but that these systems wer'e not 

being integrated into organizational strategies for 

improving human perf,ormance. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDAT'IONS 

Summary 

The purpose of this study was to determine how training 

and development practitioners in the natural gas utility 

industry described and conducted needs assessment, and the 

extent to which these practitioners made use of needs 

assessment to determine training needs and other hUman 

performance improvem.ent interventions. 

The objectives of the study were: 

a) t.o identify the ways in which trainers in the 

natura.l gas industry describe needs assessment; 

b) to identi fy the process,es of conducting needs 

assessment by trainers in the natural gas industry; 

and 

c) to identify ways in which trainers relate needs 

assessment to organizational goals in the natural 

gas industry. 

Representatives of natural gas utilities who were 

members of AS'TD 1'5 utility industry group and NSPI 1 s utility 

and communications group were surveyed by mail. A total of 

163 individuals involved in natural gas training and 

development from 56 natural gas utilities were surveyed. 
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All but two of these utilities were on Pipeline & Gas 

Journal's lis.ting of the 30.0 largest natura.l gas 

distribution utilities in the united states. 
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Literature sources indicated that the natural gas 

industry has been undergoing a fundamental change in the way 

it operat,es. Natural gas utilities have tradi'tionally held 

a monopoly on providing service to residential, commercial, 

and industrial customers within a specified geographic area. 

Federal regulations aimed at encouraging competition in the 

energy industry have eroded gas utility markets. Gas 

utilities are faced with deregulation of their own services, 

competition from providers of ' ele,ctric servic,e, and enhanced 

information technology that makes it easier for unregulated 

gas providers to siphon off utility customers (Dar, 1995). 

Natural gas utilities have been repositioning 

themselves in the marketplace to adapt to these changes. 

Klass (1991)1 reported that one way utilities have been 

adapting is by making efforts to improve their human 

performance productivity. 

Current human performance literature suggested needs 

assessment as part of a syst,ematic way to approach the 

enhancement ·of performance productivity. Discrepancies 

exist between actual and ideal work place productivity. 

These deviations from the ideal have been addressed with 

training or non-training interventions. Needs assessment 

has been identified as a first step in the process of 

-- -- - - - - ---~ 



defining appropriate methods to enhance human performance 

productivity. 

Conclusions 
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Several conclusions were drawn from the data in 

relation to the objectives of the study. Eighty nine 

percent of respondents indicated that some form ' of needs 

assessment was used to improve human performance in natural 

gas utilities. Eleven percent indicated that needs 

assessment was not used. Of those 89 percent who · used needs 

assessment, regulatory mandate was identified as the most 

important organ,izational factor considered when deciding to 

conduct a needs ass,essment. One respondent commented, 

"Technical training is king here! Gets funding because of 

regulatory environment. supervisors need management 

training but technical is more critical now desllite findings 

of needs assessment." 

Eleven percent or four natural gas utility respondents 

indicated that needs assessment was not done in their 

organizations. One of these respondents said that while 

there was no formal needs assessment process, "Needs are 

addressed on a number of items by law (DO,!,) requirements and 

industry changes." It would appear that both utilities 

that have embraced a formal needs assessment process, as 

well as those that have not, give top priority to regulatory 

mandate as the driving force beliind improving human 

performance in their organizations. 
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Respondents indicated that 50 percent of training and 

development practitioners were involved in conducting ne'eds 

assessments. Eleven percent of line managers and nine 

percent of strategic planners .were involved in conducting 

ne,eds ass,essments. outside consultants were involved in 

conducting 2~ percent of needs assessments. 

Respondents noted th.at fewer training and development 

practitioners and outside consultants and greater numbers of 

lIne managers and strategic planners should be involved in 

conducting needs assessments. Organizational con,cerns such 

as company objectives, c'ompany mission, and commitment of 

management to the needs assessment process ranked lower than 

regulatory mandate, occurrence of changes in the 

organization and performance standards as factors to be 

considered when conducting a needs assessment. Analysis of 

job requirements, int.erviews, and job or task analysis were 

the top rank·ed techniques used for needs assessment. These 

data were interpreted as reflecting the use of needs 

assessment as a reactive response. 

McGehee and Thayer, Harless, and Rummlerand Brache 

espoused an ,organization-wide systems approach to analyzing 

performance problems and their causes. Kaufman used a 

holistic, systematic approach to the performance management 

effort. Needs assessment should provide the foundation for 

a proactive approach to identifying problems and 

opportunities and resolving or realizing them. 
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Needs assessment in natural gas public utilities should 

align the performance mana.gement system wi thorganizational 

systems .. The needs assessment process should not merely 

react to, but should become part of the strategic planning 

process. Needs assessment should be an integrated proactive 

effort between training and deve l opment practitioners, 

strategic planners and line managers. 

Regulatory mandate, performance standards, skills 

deficiencies in the work force, line manager comments and 

complaints, safety and accident r 'ecords, and deviations from. 

projected performance targets were l i sted as those elements 

driving needs assessment in natural gas utilities. Existing 

and proposed re'gulatory mandates, comments and complaints 

from line managers and skills deficiencies in the work force 

were the primary factors 'used to determine training and 

development interventions in these utilities. 

Of low usage w,ere such labor productivity indicator:s as 

employee tests results, repair or rework cost records, 

material failure reports, and material waste reports. 

Techniques for conducting needs assessments that ranked low 

in usage were review or analysis of records, testing 

employee knowledge and s ,kills, employee attitude surveys, 

and analysis of w,ork samples. 

It was noted that needs ass,essment was being conducted 

in natural gas utilities without a well defined analysis of 

what was actually happening in the work place. Rossett 

(1987) said three analysis techniques had to be used to 
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gather data about organizational problems and ·,systems. l : 

Extant data analysis gave an indication of what wa.s. actually 

going on in the work place. Need$ assessm·ent gave an 

indication of opinions about what was going on in the work 

place. Subject 'm.atter analysis gave, an indication of what 

performers. must know to do their jobs ideally. Analysis of 

what actually happens in the work plac~needs to be included 

in utility needs assessment to make sure that intervent.ions 

are designed to reflect the realities of the work place and 

to best enhance human performance productivity. 

The f·act that 89 percent. of -respondents said needs 

assessments were conducted in ,their organizations did not 

explain how w,ell those needs assessments were being managed. 

The study did not support that judicious use of needs 

assessments was being made in natural gas utilities. 

Interventions not based on sound data and systematic 

processes may not improve human or o,rganizational 

performance (RummIer & Brache, 1988). 

Recommendations 

This study indicates that industry wide training 

efforts are occurring in natural gas utilities. The natural 

gas training and development practitioners surveyed 

,indicated an interest in improving human performanc,e in an 

orderly manner. Further study should include a greater 

number of trainers and developers as well as utility 

companies in the population. It is suggested that further 
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study be done on how much training is bein.q done as a result 

of governmental mandate instead of as a result of a well 

d·efined needs assessment. It is also suggested that further 

study be done on what differences there may be between needs 

assessments conducted for technical and skills performance 

interventions and needs assessments conducted for 

professional and managerial performance i nterventions in 
I ., 

natural gas utilities. 

Needs assessment was not adequately used as a means to 

improve human performance productivity in the natural gas 

utilities studied. For 'companie:s in an increasingly 

competi tive industry, enhancement of human performanc,e 

through efficient and effective use of needs assessment must 

become a priority. 
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The following questions were derived from the study 

objectives and were used to develop the final survey 

instrument: 

1. What are indicat'orsof performance improvement 

needs in a natural gas public utility? 

2. What factors should be considered in conducting a 

needs assessment? 

3. What should be done first in conducting a needs 

assessment? 

4. What are the parts. that should be included in a 

needs .assessment? 

71 

5. What are the methods or techniques that are used in 

conducting a needs assessment? 

6. How often should a needs assessment be conducted? 

7. Under what circumstances should a needs assessment 

be conducted? 

8. Who should conduct a needs assessment in a natural 

gas public utility? 

9. What other comments would you like to make? 
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DBTElUUNING THE USE OF NEEDS ASSESSMENT 
IN NATURAL GAS PUBLIC O'l'ILI'l'IB~S 
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Please complete this questionnaire by (insert date), and 
retarn it in the enclosed, stamped, self-addressed envelope 
to: 

Human Resource Development 
Oklahoma State University 
0/0 Jean Asbury 
100 W. 5th street, 17-6 
'rulsa, O.K 74102 

1. Does your organization provide other utility services 
in addition to natural gas services? 

Natural gas only (Please skip to question 3.) 

other utility services in addition to natural 
gas(Please answer question 2.) 

2. Do your job duties include providing training and 
development activities primarily for those involved in 
delivering natural gas utility services? 

No If no, for what utility service do you 
provide training and development activities? 

Thank you very much. Please return the 
questionnaire in the envelope provided. 

Yes (If yes, p,lease answer question 3.) 

3. Are needs assessments used in your organization? 

No If no, for what reasons are needs 
assessments not used? 

Thank you very much. Please return the 
questionnaire i~ the envelope provided. 

Yes (If yes, please continue with the 
questionnaire. ) 
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4. How often do you consider the following 'organizational 
factors when deciding to conduct . a t)eeds assessment? 
Circle the response which comes closest to your 
opinion. 

Never 

Acceptance of process by 1 
supervisors and employees 

commitment of top management 1 
to the process 

Introduction of new 1 
technology 

Management requests 1 

Occurrence of changes in 1 
the organization 

organizational mission 1 

organizational objective.s 1 

Performance standards 1 

Regulatory mandate 1 

Time constraints 1 

other (Please specify) 

1 

1 

1 

sometimes Frequently Always 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

continued on the next page 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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5 • When carrying out a needs assessm,ent, how important is 
it to consider each of the ' following indicators of 
labor productivity. Please circle the respons,e which 
comes closest to your opinion. 

Very 
Low 

Employee absenteeism rate 1 

Employee turnover rate 1 

Deviations from projected 1 
performance targets 

Employee comments/complaints 1 

Employee test results 1 

Input from subject 1 
matter experts 

Input from training advisory 1 
committees 

Line manager comments/ 1 
complaints 

Lost time accidents 1 

Review of records & report,s 
Error rates 1 
Material failure reports 1 
Material waste reports 1 
Performance reviews 1 
Labor productivity 

reports 1 
Repair or rework cost 1 

records 
Safety/accident records 1 
Other: 1 
Skills deficiencies in 

the work force 1 
Other (Please specify) 

1 

1 

Somewhat 
Low 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 
2 
2 

2 
2 

2 
2 

2 

2 

2 

Somewhat Very 
High High 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 
3 
3 

3 
3 

3 
3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
4 
4 
4 

4 
4 

4 
4 

4 

4 

4 
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6. Some techniques used to cO.nduct a needs ass1essment are 
listed below. Please indicate your use of each of 
these techniques. Circle the response which comes 
closest to your ,opinion. 

never sometimes frequently always 

Analysis of job requirements 

Analysis of work sampl,es 

critical incident technique 

Delphi technique 

Employee attitude surveys 

Focus groups 

Interviews 

Intuition of training staff 

Job or task analysis 

Nominal group technique 

On-site observation of job 
performance 

Questionnaires 

Review or analysis of records 

Surveys 

Testing employee 
knowledge/skills 

Work force skills inventories 

other 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 

2 3 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 :3 4 

2 3 4 

2 3 

2 3 4 

2 3 4 

2 3 4 
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Please indicate the t 
nee.ds assessment in.. g, .~~ps ¥()u take. in . oonstruct,1nqa 

the natural gas utility.. -

Who carries out needs assessment in your o.rganization? 
Please circle the numbers of all that apply. 

1 Training and development practitioners 
2 Line managers 
3 outside consul ta.nts 
4 strategic planners 
5 Other (Please specify) 

9. Who do you thinksbould carry it out? Please circle 
the numbers of all that apply. 

1 Training and development practitioners 
2 Line managers 
3 outside consultants 
4 strategic planners 
5 other (Please specify) 
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10. What is your job title? Please circle the number of 
the title which comes closest to describing your position. 

1 Vice president 
2 Training director/manager/supervisor 
3 Technical training/director/manager/supervisor 
4 Training coordinator 
5 Technical training coordinator 
6 Instructional designer 
7 Trainer/technical trainer 
8 Other: Please specify 

11. How long have you been in the training profession? 
(Circle number) 

1 Less than two years 
2 Tw,o through five years 
3 six through ten years 
4 Eleven through twenty years 
5 Over twenty year:s 

12. write the number of customers, by classification, that 
your natural gas utility serves. 

a. Residential 

b. Commercial 

c. Industrial 

13. How la.rge is your company? (Circle number) 

1 100 employees o'r less 
2 101 to 250 employees 
3 251 to 500 employee.s 
4 501 to 1,000 employees 
5 1,001 to 2,500 employees 
6 2,501 to 5,000 employees 
7 5,001 or more employees 

14. What other comments would you like to make? 
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If you would like a summary oftbe results, pleaseaetach 
this page from the rest of the survey, attach a business 
card or write your Dame and address, and return this page to 
the researcher. 

Thank you very much for your time and cooperation. 
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LITERATURE SOURCES -FOR FACTORS USED ON 

THE SURVEY INSTRUMENT:ORGANIZATIONAL 

FACTORS, INDICATORS OF LABOR 

PRODUCTIVITY, AND TECHNIQUES 

USED TO CONDUCT NEEDS 

ASSESSMENT 
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Question 4 on the survey asked for an opinion on 

specific organizational factors that influenced a decision 
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to carry out a needs assessment. Literature sources for the 

organiz.ational factors listed on the questionnaire included 

those cited by McGehee and Thayer (1961),. Zemke and 

Kramlinger (1982), Rossett (1987), and Rothwell and Kazanas 

(1992) . 

Indicators of labor productivity that influenced the 

decision to carry out a needs assessment were listed in 

question 5. Literature sources for these indicators 'of 

labor productivity included McGehee and Thayer (1961), Mager 

and Pipe (1984), and Zemke and Kramlinger (1982). 

In question 6, respondents were asked to choose am.ong a 

number of techniques used to conduct needs assessment. 

Literature sources for the list of techniques included Zemke 

and Kramlinger (1982), McGehee and Thayer (1961), and 

Rossett (1987). 

I 
i 

,I 

I 
I 
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Date 

I am asking fer yeur assistance in a study te determine the 
use .of needs assessment in the natural gas utility industry. 
This study is being cenducted in conjunctien with Oklahema 
state University as part .of the requirements fer a Master of 
Scie.nce Degree in Human Resource Develepment. . 

Yeur name was selected frem .ameng repres,entatives .of natural 
gas utilities whe are members .of the utilities greups .of the 
National Seciety of Performance & Instructien and the 
American Society fer Training and Develepment. 

Y.eu are the centerpiece .of this study and your participatien 
is impertant. Yeu were selected te represent a cress
section .of many ether individuals, and your respense to this 
questionn.aire is essential in assuring the success of this 
study. 

Yeur respenses will be kept in strictest cenfidence. The 
questiennaire has an identification number for mailing 
purposes .only. This number will a11ew us to knew which 
questiennair,es have been returned. Your name .or 
organization will net be reperted i n the findings. 

Please take a few minutes of your valuable time to cemplete 
this questionnaire and return it by (insert date) in the 
envelope previded. Thank you for helping with this projlect. 

Sincerely, 

Jean Asbury 
Researcher 
100 W. 5th street, 17-6 
Tulsa, Oklahoma 74102 
Enclosures 

r 
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Date: 01-17-95 

OKLAHOMA STATE UNIVERSITY 
INSTITUTIONAL REVIEW BOARD 

HUMAN SUBJECTS REVIEW 

IRBI: ED-95-040 

ProposaJntle: DETERMINING 1HE USE OF NEED ASSESSMENT IN NATIJRAL GAS 
PUBUC~ 

Principal lnvesdga.tor(s): Wm. R. Venable. Jean A. Asbury 

Reviewed and Processed as: Exempt 

Approval Status Recommended by Reviewer(s): Approved 

APPROVAL STArns SUBJECT 10 REVIEW BY RJU.. INSllTUIlONAl.. REVIEW BOARD AT NEXT 
MEETING. 
APPROVAL STArns PERIOD VALID RlR ONE CALENDAR YEAR AFIER WHICl A CONIlNUAll0N 
OR RENEW AI. REQUEST IS REQUIRED 10 BE SUBMITIED FOR BOARD APPROVAL. 
ANY MODIFICATIONS TO APPROVED PROJECT MUST ALSO BE SUBMITIED FOR APPROVAL. 

Comments. Modifications/Conditions for Approval or Reasons for Dderral or Disappmvalue as 
follows: 

Provisions received and approved. 

Dale: February 28. J995 
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