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PERFORMANCE ASSESSMENT FACTORS
FOR AGRICULTURAL RESEARCHERS

Larry Zuidema

Maragers are responsible for the performance of staff to
the extent that they have the policy options and mecha-
nisms to select, motivate, and support them. One such
mechanism is performance management, which includes
mutual understanding and agreement, joint planning of ac-
tivities, continuous and timely feedback, observation, and
appraisal. The focus of this paper is on performance plan-
ning and appraisals with particular attention to assessment
factors appropriate for agricultural researchers.

Performance planning and appraisal serves both the or-
ganization and the researcher. For managers, it provides es-
sential information for planning the future use of human
resources. For res=archers, it can be decisive in improving
and maintaining motivation and cven creativity.

The process of performance pla.ning involves (1) a prior
and periodic elaboration of individual goals to be achieved
in relation to program goals and (2) the establishment of
criteria by which specific aspects of the achievement of re-
searchers’ goals can be measured. Performance appraisal
involves a periodic and mutual assessment of actual perfor-
mance in reiation tc desired (planned) performance. It of-
fers the opportunity to review researcher, management, and
organizational factors that may influence r-searcher perfor-
mance.

Performance appraisals of agricultural research staff are
vital to the maintenance of effective research programs.
First, they motivate researchers toward the goals of the re-
search organization by communicating its culture, values,
and expectations. Second, they are the basis for personnel
actions such as work assignments, promotions, rewards,
transfers, and training.

The process of researcher appraisal is usually governed by
the codes and procedures of the institutions conducting
agricultural research. For those in ministries and de-
partments of agriculture, civil service regulations (which
may or may not be related to scientists) usually apply. Ina
university setting, tenure and promotion guidelines prevall,

In either case, research managers need to evaluate these
procedures for management purposes and develop com-
plementary procedures when necessary.

This paper reviews what faciors influence performance,
what assessment strategies have been employed, #nd why
assessments are made. A major section is devoted to a
review of what researcher performance asse_sment factors
(criteria) are used. The maicrinl in this paper comes from a
small sampling of appraisal forms and procedures used by
several NARS throughout the world as well as a review of
reports about performance appraisal systems in research or-
ganizations.

What Factors Influence Performance?

Any system that is used to assess researcher performance
must take the influerces of both the individual researcher
and the crganization itself into account, Performance as-
sessment procedures need to make clear distinctions be-
tween and allow for consideration of the tollowing factors
which Influence performance:

1. Researcher attributes — Researcher attributes in-
clude the personal characteristics and traits that con-
tribute to the behaviors and attitudes of the researcher.
Many civil service appraisal systems focus on these
characteristics and traits.

2. Researcher knowledge and skills — Researcher
knowledge and skills include the wechnical knowledge
resulting from education and experience and the profes-
sional skills achieved through training and experience.

3. Organizational poilcies and procedures — These are
personnel policies (inclnding compensetion) that in-
fluence motivation and organizational procedures and
set the conditions for the work envirorment can have
significant influence on researcher performance.



4, Management and support services — This includes
the level of financial support for important inputs for
research, primerily technicians, and it is critical to the
performance of researchers.

5. Program opportunitles and activities — The man-
Jates and defined programs of the research organiza-
tionset the limits for researchers and form the basis for
allocation of resources.

Figure 1 shows the components of agricultural researcher
performance assessment and demonstrates the relationship
of these five factors to the results and impact of research ef-
forts. The inputs are the researchers (personal attnibutes,
knowledge, and skills), organizational policies and proce-
dures, and managet ient and support services. These inputs
are applied to the processes that correspond to the program
activities of researchers. The activities result in outputs and
eventually outcomes. It is important to note that perfor-
mance assessments can and often do take account of all of
these components,

What Strategies Are Used?

The nature of the organization and its institutional frame-
work usually influences performance assessment strategies.
As one looks at the various approaches or strategies that
have been employed in assessing the performance of re-
searchers, the following characterizations can be made:

1. Employment and autonomy — This approach is to
hire very selectively and then let researchers alone to
do the job for which they were hired. The rationale is
that creativity requires freedom from administrative
controls and procedures. In effect, this justifies the ab-

sence of a performance management system. Ap-
praisals are not conducted unless the situation is clearly
a serious problem, The problem with this strategy is
that many national research systems do not contro! the
process of selection and there is often a small pool of
qualified candidates for the positions offerred. In addi-
tion, some NARS only recruit at the BS degree level
and then provide opportunities for research degree
training early in the researcher’s career.

Projects, not people — This approach is to put the em-
phasis on peer assessment of project proposals and
project resulls rather than direct researcher assessment,
The rationale is that organizational objectives are met
through projects and that this is the appropriate focus
of evaluation. This too avoids the necessity of develop-
ing a performance management system. Appraisals are
conducted only in crisis situations. The problem with
this approach is that project reviews are infrequent and
irregular with respect to timing and content. This is not
conducive to good human resource management since
it does not allow for discussions relating to progress
and planning for future activities in relation to program
goals.

(Ap)praise and promote — This approach focuses the
performance assessment process entirely on the ad-
ministrative requirements of the institution. The ration-
ale employed is that the only reason for conducting ap-
praisals is for promotions. This means that appraisals
are conducted every three-five years, depending on the
system’s norms for career advancement. Normally
such appraisals focus on the researcher’s behavior and
results that can be documented by administrators, In
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Figure 1. Components of Agricultural Researcher Performance Assessment



the case of university-based researchers, peer reviews
are common, The problem with this approach is that
the pressure to promote (praise) reduces the value of
the exercise. Also, assessments with such a narrow
goal, conducted infrequently do not permit effective re-
searcher management.

4. The annual vitual — This approach ¢isc places high
value on admimistrative requirements, pul on an annual
basis. Often the requirements and pro:edures are
generic for all civil service employees ind of low ap-
plicabulity to ressarch institutions The forms used
most often stress evaluations of personal atiributes and
behaviors rather than activities and outpute. The mejor
problem s that it s difficult to relote the process to pro-
gram planning and evaluation. Tris 15 not a research
management orniented process.

5. Backward and forwnrd — The approach is to assess
researcher «.ctivities and results of a past period against
the progra' 1 pans and objectives agreed upon for that
period. Normally, the pro=~ss includcs agreement on
and the . wblishment of individual goals and objec-
uves for the next time period. The rationale is that re-
searchets are best judged on individually planned per-
fermance since research s not .4 uniform activity. The
apprat>als are conducted annunlly tn conjunction with
overall program planning activit.cs, While thus 1s the
currzntly favored appre.ch for 2 gnicultural researcher
as .casraent, one nroblem is that the tendency of those
ust.ag the approzch is to focus riore on planning than
on assessnient of past performance. Also, it is not com-
patible wita most civil service requirements.

Why Make Assessnients?

With these strategies in mind, it is now appropriate to ask
why it is tha: we make performance assessments of re-
searchers. The following are the most cited reasons by re-
search managers. These multiple reasons obviously in-
fluence both what is 2ssessed and what processes are used
to conduct the assessments.

1. Basis for promotlon and rewurds — The need for an
cquitable and fair system to allucate rewards and to
maintain caicers for researchers is often the prime
motivation fo: appraisals. The proczdures are often
determined by civil service units and are out of the
hands of research managers. In a few cases, special sys-
temns have been cicated for scientists. Instill fewer
cases, a level of autonomy has been reached which per-
mils reszarch institutions to establish their own systems
for promotion and rewards,

2. Deve'opresearcher capacity — An effective assess-
ment process yields information about the need for fur-
ther training of researchers. A desirable output from

the whole assessment process involves developing and
up-dating a comprehensive training plan, both degree

and nondegree. Both the organization and the individu-
al benefit from this outcome of the assessment process.

3. Improve motivation and performance — The best
outcome of a performance assessment process is a
more highly motivated researcher with a desire for and
capability to improve levels of performance. This will
depend on the factors that are asscssed and the process
uscd. The process that reviews past performance
againsi past plans and then proceeds to develop mutual
and specific goals for the future will most likely suc-
ceed in improving motivation.

4. Facilitate progam and work planning — Assigning
researchers 1o prority research arcas and programs re-
quires an understanding of their current capabulities
and commitments. Only if the assessment process in-
cludes an element of forward planning is 1t likely to
contribute to effective program planning for the re-
search organization, The accumutation of individual
work plans is, de facto, the summation of program
plans for the organization,

Another way in which one can answer the question of why
we make performence assessments is to provide regular, or-
ganized, and periodic feedback to both rescarchers and
managers. This is 2 more positive and contructive approach
to performancc assessment. It = unes the whole process ac-
ceptable for all parties and changes the ambiance from a
process to be dreaded and feared to a process anticipated
and welcomed, In the end, the four reasons for conducting
performance assessments reraain, but the approach and
process stresses fecdback.

This process is designed to provide feedback to managers
for (1) promotion and rewards, (2) staff development plan-
ning and counseling, and (3) program planning. Feedback
to researchers would be for (1) self-development, (2)
motivation, and (3) work planning. The concept of feed-
back is relevant to the content of the following section on
what factors arc assessed.

What Factors Dy We Assess?

A review of instruments (forms) used for making assess-
ments of agricultural researchers throughout the world
shows that a wide variety of factors are included. Most
forms, however, zmphasize a few and uiilize both rating
scales and behaviorally oriented statements. The following
are six factors tha. are used for assessing the performance
of researcters. Each of these factors is reviewed in some
detai! and questions are raised for readers to conterplate
and about which to draw conclusions in relation to their
own system. Refer tu figure 1 which shows the relationship
of these factors to each other,
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1. Personal attributes
2, Technical knowledge
3. Professional skills

4. Professional activitics
and behaviors

5. Outputs/results

6. Outcome/impact

what they are
what they can do

what they can do

what they do
what they accomplish

conscéquences

The first three factors may be considered to be predictors of
performance. Activities and results are more direct
measures of performance, while impact serves 1o validate
and substantiate performance evaluated in some previous
time frame. In reviewing the utility of these factors, it is im-
portant to think about their effectiveness in relation to the
reasons given above for performance assessments. In par-
ticular, how do assessments of each of these factors rclate
1o the achievement of program goals and objectives?

1. Personal attributes

Personal attributes (charactenstics and traits) arc usually
measured on a graphic scale that is quantified and com-
parable but based on the general judgment of the rater. It 1s
also possible to descnbe and rank personal attributes
qualitatively. For example, the top ranking for “judgment”
could be “outstanding ability for defining objectives, for-
mulating programs, and evaluating results or trends from
data and reports.” The bottom ranking would be “requires
assistance in evaluating results of his/her own projects.”
Combinaticns of qualitative and quantitative evaluations
are also used to score personal characteristics. The criteria
selected often reflect the organization’s concept of the per-
sonality profile of a productive employee.

The following are several criteria that have been taken
from performance appraisal forms used to evaluate per-
sona] attributes of researchers.

maturity
motivation
initiative
integrity
cooperativeness
decisiveness
judgment
foresight
reliability
punctuality
manners
intelligence
appearance

responsibility
accuracy
speed
imagination
enthusiasm
self-reliance
drive
creativity
attitude
resourcefulness
personality
loyalty
innovativensss

This is a wide spectrum of attributes, and most would agree
that many are not appropriate for the evaluation of research
staff. In fact, there is considerable doubt that performance
assessments should include any reference to personal at-
tnbutes at all, The following are some questions for con-
templation. Which of these attributes are most critical for
rescarchers? In particular, how important are those selected
as contributors to actual performance? For those that arc
important, how dc we asscss them cbjectively? Further-
more, how much change 1n these personal attributes can
managers stimulate?

2. Techin.on! knowledge

Required knowledge 1s usually retlected in the job descrip-
tion for the position. Often, staff ars lured with the required
technical knowledge, and an evaluation occurs in the
recruitment process, In other cases, gencralists are
employed at the BS level with the expectation that those
worthy will be given the opportunity to obtain tncreased
technical knowledge through degree and nondegree train-
ing on the job. Usually, 1t 1s expected that the employze
will maintain and improve knowledge in technical areas.
Therefore, it may be appropnate to periodically evaluate
progress made against expecicd and planned improvements
in technical knowledge.

Some examples of areas for assessment relating to techni-
cal knowledge include

1. cducational qualifications

2. accumulated experience

3. continued degree study

4. participation in short-term training

5. involvement in on-the-job training activities

Most of these areas are best assessed upon entry to an or-
ganization, but they are also appropriate for reassessment at
the time of consideration for a promotion or new assign-
ment within the organization.

The following are some questions that are relzvant to as-
sessment of technical knowledge. Is education an accurate
reflection of technical knowledge? Do high levels of techni-
cal knowledge ensure high levels of performance? What is
the best way to proceed to assess levels of technical
knowledge? At what point is investment in improving tech-
nical knowledge most beneficial to the organization?

3. Professlonal skills

In addition to technical knowledge, researchers arc expect-
¢d to possess skills that permit the effective use of knowl-
edge in a rescarch environment. Furthermore, it is expected



that researchers will improve these skills throughout their
careers through experience and training, Some of the skills
that are required of nearly all researchers are as follows:

1. oral and written communications

2. interpersonal relations

3. leadership

4. program management

5. supervision of staff

o

statistical analysis-

=

organization of work activities

If the research organization values these skills, there must
be a way to assess the level of their application by re-
searchers and then to provide opportunities for improve-
ment. Most of these skill areas can be observed and
evaluated somewhat objectively.

Some relevant questions are as follows: What other areas
can be identified? How important are professional skills to
the job performance of researchers? How would one con-
duct skill evaluations? How much change is possible in a
researcher’s career?

4. Professional actlvities and behavlors

Many professional activities and behaviors contribute to
output. Their assessment is particularly useful for program
areas where output is infrequent or not easily measured.
The following are professional activities and behaviors
valued by agricultural research institutions:

1. keeping up with the scientific literature

2, ability to define research problems

3. ability to design, undertake, and interpret experiments

4. timely reporting of experimental results and con-
clusions

5. effective documentation for potential users

6. active participation in professional meetings
7. wdective training of support and junior staff
8. collaboration with other researchers on teams

9. jolnt activities with extension workers

These and other activitics and behaviors should be a
evaluated as a part of the assessment process since they
convey what the research organization desires of its re-
searchers. Some questions for consideration are as follows:
What other activities anc behaviors arc desirable and impor-
tant to evajuate? Do job descriptions adequately reflect ex-
pected and desirable behaviors and activities? What are the
best ways to assess behaviurs? How much change in re-
searcher behavior is pussible?

5. Outputs and results

Outputs and results are usually measured in gross terms
such as “quantity of work"” and “quality of work” and using
graphic scales from “outstanding” to “poor.” Normaelly, this
is not sufficient for effective researcher assessment. Stand-
ards of performance are sometimes used to measure quan-
tity and quality in terms of numbers, time periods, and ex-
pense. These objective measures may oe reviewed in
absolute terms against a set standard or in relative terms
comparing output of similar staff.

For agricultural research, both objective and subjective
measures of output are useful. In most cases, standards of
performance should be directly related to a plan of work
agreed upon as part of a previous performance planning

and appraisal process, Both the plan of work and the stand-
ards of performance should take into account the capabili-
ties of the researcher and be realistic in terms of time, finan-
cial support requirements, and institutional capabilities.

Researcher outputs/results evaluated by agricultural re-
search managers include media output, plant varieties,
prototypes, patents, etc. In the case of a journal article, 1t is
imponant to evaluate the quality of the article as well as the
publication 1n which it appears. Criteria for such an evalua-
tion would include relevance, responsiveness, and utility
for the national program. The following are some examples
of researcher outputs/resulls:

1. scientific journal articles

2. books written and edited (including chaoters)

3. research reports

4. research abstracts

5. conference reports and papers

6. extension publications

7. position papers

8. rmadic/TV/video tapes

9. news articles



10. designs released

11. patents received

12. varieties released
13. prototypes produced
14. proposals accepted

It is relatively easy to count these items. However, varia-
bility among the norms for specific positions and disci-
plines needs to be taken into account when evaluating quan-
tity of output. But more important, the quality of that

output needs to be assessed. Some important questions are
es follows: s it enough to make judgments from outstand-
ing 10 poor? Is it possible to employ criteria like relevance,
responsiveness, and usefulness? For client-oriented re-
search, can we use adoption as a criteria for researcher ap-
praisal?

5. Outcome/impact

The ultimate tests of the effectiveness of an agricultural re-
search institution and its staff are client acceptance and
adoption of researcher products. These are almost always
observable only at some distant time and, in fact, may not
be easily attributable to any one person. Nevertheless, the
evaluation of researchers should include measures and
criteria relating to outcomes and impact if they can be at-
tributed and assessed.

Some examples of measures of impact are

1. honors and awards recerved (particularly from client
groups)

2. widespread acceptance and adoptinn of a technology
(e.g., a variety)

3. frequent citations of professioral papers by other re-
<earchers

This third example is the subject of considerable research
and debate since citations do not always correlate with
quality. In all cases, the measures of effective impact
should include considerations of relevance, responsiveness,
usefulness, and cont-effectiveness.

Some questions about the assessment of impact are as fo!-
lows: Can outcomes/impact be easily attributed to 2 singte
researcher? Do outcomes reflect program objectives? Does
the technology fuvor one group at the expense of another?

Conclusions

This discussion paper has reviewed six assessment factors
used to evaluate agricultural resea, chers. All have some
utility in the process of evaluating researcher performance,
but clearly, those that reflect output/results/ products have a
high value for managers. Why is it that other factors like
personal attributes are retained 1n performance appraisal
forms and procedures? Perhaps it is because we have not
made the shift from evaluating predictors of performance
required for researcher recruitment and selectior. to actual
activities and ouputs required for effective performance as-
sessments. Table 1 shows the relative usefulness of the six
assessment factors for both selection and performance as-
sessment,

An effective perforinance planning management process
will provide cnough information for management to take
specific actions. It is important that all partic. have reason-
able expectations about the possibilities of actions resulting
from the process. Further, it is important that managers
communicate these actions effectively so that it is clear that
the process is designed to actuaily improve the perfor-
mance of the entire organization. Three types of manage-
ment actions may be involved:

1. Those directed at the reszarcher, including transfer,
promotion, training, awards, increases in compensa
tion, etc.;

2. Those required of management, including provision of
supplies, improved facilities, more technicians, etc.;

3. Those required of program planners such as the incor-
poration of indiviuual plans into the overall plans of
the organization,

These actions are the primary means by which human
resources are guided to achieve program objectives, and
they serve as the basis for fut'ire increases in researcher
preductivity, Performance management systems that em-
phasize both performance planning and assessment ofter
the best opportunity for motivating researchers to meet pro-
gram objectives.



Table 1. Agricultural Researcher Performance: Usefulness of Factors for Selection and Assessment

Researcher Performance
Assessment Factors Selection Assessment
Personal Attributes M L
Technical Knowledge H M
Professional Skills H M
Professional Behaviors & Activities M H
Products/Results L H
Impact L H

KEY: L = Low, M = Medium, H = High.
LESSON: We nced to make a shift from predictors of performance required for selection to actual activities and output required for performance assessment.



