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INTRODUCTION
 

Since its inception in the early 1960s by the Office of Special Projects,
 

United States Navy, the Program Evaluation and Review Technique (PERT) has been
 

successfully used inthe planning, scheduling, controlling and evaluation of a
 

variety of both public and private projects. Unlike its earlier counterparts,
 

Gantt charting and Critical Path Analysis, PERT isuniquely suited for use in
 

the evaluation of research and development projects for which precise time esti­

mates cannot be made.
 

The use of PERT to evaluate the Korean Crop Breeding Project has produced
 

general items of information which may be helpful to the project administrative
 

staff inplanning and executing the remainder of the project. First, to Initiate
 

the evaluation a network diagram was developed from information contained in the
 

project funding proposal)-! The network diagram which encompasses the entire
 

project enables both interested individuals and project administrative personnel
 

to 	better understand the interrelationships which exist between the various project
 

sub-components. Second, the evaluation has generated a listing of activities which
 

fall on the critical path. Such a list provides the administrative staff with those
 

activities which must be completed within their expected times. Any delay In the
 

completion of one of these activities will result in a delay inthe completion of
 

the project, unless time lost on earlier activities ismade up on successor activi­

ties by scheduling overtime, adding manpower or other management action. Third, the
 

analysis provides a listing of slack or floats times for those activities not on the
 

critical path. With this knowledge the administrative staff can manipulate manpower
 

from those activities which are not crucial to the completion of the project to those
 

that art.
 

3_	Ministry of Agriculture and Forestry, Office of Rural Development, "Crop Improve­
ment AID Loan Project", August, 1973.
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LIMITATIONS OF THE ANALYSIS
 

ItIs readily apparent that,the results..of any PERT analysis are only as
 

good as the time estimates provided for each activity. The estimates used inthe
 

present analysis were provided by a variety of professors at Michigan State, each
 

a specialist inthe given sub-component of the research for which estimates were
 

solicited and each with moderate to heavy experience inoverseas research. A
 

listing of those contacted is presented inAppendix 1. Although the estimates do
 

incorporate the best professional estimates available here, they should be re­

examined by the administrative staff in Korea and adjusted if necessary to
 

reflect existing in-country conditions.
 

The network diagram may also require modifications due to omissions and
 

adjustments in the existing research proposal. For example, the networks staff
 

education component contains only activities which describe Korean Ph.D. and
 

on-the-job training in foreign institutions (i.e., U.S. universities, IRRI
 

and CIMMYT). The project staff may wish to expand this component to include
 

both formal and informal training in Korean institutions. Also, as research
 

commences and more detailed information becomes available itmay be desirable
 

to break down each activity as itappears in the present network into more
 

finely defined subcomponents. It is hoped that through the process of delineat­

ing the activities more accurate time estimates may appear.
 

METHOD OF ANALYSIS AND RESULTS
 

The conversion of the Korean Crop Breeding Project proposal ina format
 

compatible with the PERT technique required acomolation of project objectives
 

implicitly or explicitly presented inthe project documentation, the delineation
 

of events and activities needed to accomplish these goals, the sequencing
 

of events insuch a manner as to insure an efficient flow of project activity
 

and the tying of specific project activities to time estimates provided by
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various professionals, each a recognized expert in his respective area. An­

examination of the research proposal generated the rather extensive array of
 

project goals listed below:
 

1. Project administration
 

a. To develop an administrative organization capable of initiating
and guiding the multiplicity of activities and relationships.''-.. 

­

necessary for successful project completion 

2. Rice research
 

a. To develop new lowland rice varieties which exhibit qualities
 
such as higher yield potential, shorter maturation and
 
hightened disease resistence, improved quality and greater

resistance to cold
 

b. To breed and select new upland rice varieties with characteristics
 
similar to those sought inthe lowland varieties
 

c. To develop rice milling and production equipment compatible with
 
the new seed varieties
 

d. To upgrade Korean research facilities, techniques and staff
 

utilized inrice research
 

3. Soybean research
 

a. To develop new varieties of soybean having the characteristics
 
of higher disease and insect resistence, increased yield potential,

resistance to cold and shorter maturation period and improved
 
quality
 

b. To develop a soybean extension program to disseminate existing

cultural practices concerning local soybean production to the
 
Korean farmer
 

c. To upgrade Korean research facilities, techniques and staff
 
utilized insoybean research
 

4. Wheat and barley research
 

a. To develop new varieties of wheat and barley which are higher

yielding, shorter maturing, less susceptible to indigenous pests

and disease, more tolerant to cold and more adaptive to growing
 
on poorly drained paddy soils
 

b. To develop wheat varieties with superior milling qualities

including higher protein content and more desirable baking
 
qualities
 

c. To upgrade Korean research facilities, techniques and staff
 
utilized inwheat barley research
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5. Potato research 

a. To develop new and improved indigenous potato varieties
 

b. To devise new techniques for the testing of seed, the storage

of potato production and the processing and marketing of potatoes
 

o. Multiple cropping research
 

a. To develop land use and conservation recommendation expressly

related to the production of the new varieties
 

b. To develop sets of cultural practices for the most feasible
 
multiple cropping patterns
 

c. To provide the project administrative staff with economic yield

and cost information pertinent to the chosen multiple cropping
 
patterns
 

d. To develop farm machinery compatible with the production of the
 
new seed varieties
 

7. Seed foundation
 

a. To develop a new organization capable of reproducing and storing

the new seed varieties inquant'-ties sufficient to meet anticipated
 
demand
 

8. Extension
 

a. To develop an extension program capable of disseminating the new
 
seed, production inputs and cultural practices associated with the
 
new varieties.
 

To develop the network diagram which provides the basis for the PERT
 

analysis each of the goals stated above was examined and broken down into a
 

number of separate activities and events which were deemed necessary to
 

accomplish the goal. In this context activities indicate time consuming
 

operations such as the ordering and installation of research equipment or
 

the breeding and selection of new seed lines. Events on the other hand
 

indicate an instantaneous point in time representing the completion of one
 

activity and the readyness to begin a new one. Once designated the events
 

and their corresponding activities were arranged in the sequential order appearing
 

inthe network diagram which accompanies this report. As mentioned above, time
 



estimates were then provided in consultation-with, ai lnumberiof specialists for 

each activity in the diagram.
 

Because of the large number of activirties associatedwith the project
 

a computer program adapted from one developed by Roy Harris was employed using
 

the CDC 6500 facility at Michigan State University. A copy of the program
 

and the input format are present inAppendix 2.Y The analysis of the project
 

required the following data inputs: 1)the definition of the activity with
 

respect to predecessor and successor event numbers, 2) a description of the
 

event, and 3) estimates of the most optimistic (TO), most pessimistic (TP)
 

and most likely times (TL), associated with completion of the activity.
 

Expected times (TE) for each activity iscalculated using the following
 

formula:
 

.ETO + 4(TL ) + TP.
 
TE 6 

The results of these calculations and the program input data are presented
 

in Table One below. 

-/The computer program appearing inAppendix 2 has been modified and
 
expanded since the completion of this report. The newer version incorporates
 
a calendar dating program which endogenously calculates a running index of
 
workdays for each event and adjusts these indexes to reflect holidays and
 
non-workdays. Because of the assumptions made inthe newer version, calendar
 
dates associated with events on the critical path which appear on page 17 of
 
this report may vary slightly from those that would be generated using the
 
new version. A detailed explanation of the PERT methodology and the new
 
program can be found in"Pert Programming Methods for Project Appraisal--

A Computer Program," which will appear as a Michigan State University
 
Agricultural Economics Report 290 in the near future.
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Itshould be noted that both the activity descriptions and the predecessor and
 

successor event numbers match those appearing on the flow charts of eacil sub­

component and on the master network diagram. The flow chart of each research
 

sub-component appears inAppendix Three while the master network diagram appears
 

as Chart one which accompanies the report.
 

Having calculated the expected time for each activity the program determined
 

the float time associated with each event. Float time indicates the amount of
 

time an event can be delayed without affecting the completion date of the pro-


Ject. Float times, estimated inweeks are presented inTable Two below.
 



Float times provide an important source of information to the project administrative 

staff"in evaluating and.adjusting resource allocations. The greater the float time 

associated with an activity the greater the likelihood of shifting the resources
 

devoted to that activity to activities on the critical path without increasing the 

project completion data. In most instances such shifts will result in decreasing 

the project completion date. 

Table Three below lists those events which have float times greater than 25 

weeks. Also included is a description of the events to help in identifying their 

location on the network diagram.
 

TABLE THREE: LISTING OF FLOAT TIMES INEXCESS OF 25 WEEKS WITH EVENT DESCRIPTIONS
 

Project
subcom-

Event Float Time2 

ponent 1 No. Description Weeks Months 

PO 
PO 

11 
13 

Research steering committee formed 
Koreans selected to complete Ph.D degree 

40.1 
185.2 

9.3 
43.0 

PO 14 Koreans selected to attend external short courses 246.6 57.3 
PO 
RR 

15 
19 

Koreans complete Ph.D programs 
Staff training completed at IRRI 

185.2 
201.6 

43.0 
46.8 

RR 22 New field equipment purchased 309.6 72.0 
RMD 
RMD 

24 
25 

Collection of milling machinery 
Collection of rice field equipment 

267.5 
266.0 

62.2 
61.8 

RR 
RMD 

26 
27 

Final selection of improved lines-rice 
Trials of rice milling machinery 

95.0 
267.5 

22.0 
62.2 

RMD 28 Market research-rice milling machinery 440.0 102.3 
RMD 29 Production facilities organized 267.5 62.2 
RMD 30 Production goal reached-milling machinery 267.5 62.2 
RMD 31 Rice equipment trials conducted 266.0 61.8 
RMD 32 Machinery adjustment completed-rice 266.0 61.8 
RMD 
RMD 

33 
34 

Market research completed-rice machinery
Production facilities organized 

266.0 
277.9 

61.8 
64.6 

RMD 35 Production goal reached-rice machinery 266.0 61.8 
SE 
SR 

39 
40 

Information en bean production collected 
Staff training completed at U.S. universities 

563.0 
178.4 

124.6 
41.4 

SE 43 Extension staff trained-soybean extensiin 563.0 130.9 
SE 45 Extension program conducted 563.0 130.9 



SR 46 
 Final selection of improved lines-soybean 95.0 22.0
WBR 51 
 Staff training completed at CIMMYT 
 221.7
WBR 
 58 Fi-ial selection of improved lines-wheat 
51.5
 

95.0 22.0
WBR 59 
 Final selection of improved lines-barley 95.0 22.0
PR 60 Organization of potato research team 
 42.5 9.8
PR 61 International potato varieties collected 
 42.5 9.8
PR 62 Local potato varieties collected 
 68.0 15.8
PR 63 Potato breeding begun 
 42.5 9.8
PR 64 Final selection of improved lines 
- potato 42.5 9.8
RR, 65 
 Seed testing techniques developed 
 308.1 71.6
PR 66 Seed storage techniques developed 
 559.2 130.0
MCR 67 
 Multiple cropping research team organized 309.6 72.0
MCR 68 
 Yield, cropping and land use data collected 333.5
MCR 69 Laboratory and library equipment secured 
77.5
 

309.6 72.0
MCR 70 Farm machinery needs studied 
 491.1 114.2
MCR 73 Upland soils problem studied 
 452.2 105.1
MCR 74 Equipment to be tested acquired 
 486.7 113.1
MCR 75 
 Initial cost and yield estimates calculated 97.6 22.6
MCR 77 
 Soils problem area defined and tests conducted 125.3 29.1
MCR 78 Machinery selected and adqustments made 
 65.2 15.1
MCR 79 
 Economic cost and yield estimates adjusted 58.7 13.6
MCR 80 Recommendations for soil conservation made 
 125.3 29.1
MCR 86 Land use requirements determined 
 27.4 6.3
SF 88 Seed foundation planning begun 624.7 145.2
SF 89 Seed distribution needs studied 
 629.0 146.2
SF 90 Initial negotiations with world bank completed 
 624.7 145.2
SF 91 Loan portfolio developed 
 624.7 145.2
SF 92 Final negotiations viith world bank 
 624.7 145.2
SF 93 Staff selected and organized 
 627.8 146.0
SF 94 
 Facilities constructed or leased
SF 95 Land bought or leased 308.1 71.6
 
308.1 71.6
SF 96 
 Equipment for seed production secured 
 634.1 147.4
SF 
 97 Breeder seed collected 
 218.5 50.8
SF 104 Seed production reaches required level 
 218.5 50.8
 

-/Sub-component abreviations used are:
 

PO Project organization
 
RR Rice research team

RMD Rice machinery development

SE Soybean extension program

SR Soybean research team
 
WBR Wheat-barley research team

PR Potato research teem
 
MCR Multiple cropping research tea-

SF Seed foundation
 

2The calculation of the float time inmonths was done by assuming a uniform number
of weeks (4.3) per month.
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As Table Three indicatedithe largest. float tim'm occurCCs in the Korean educational 

elements of the rice, soybean and wheat-barley research components, the rice 

machinery development unit, the extension component of the soybean research unit, 

the seed storage and testing elements of the potato research component, the'soils
 

and equipment development elements of the multiple cropping research unit and the
 

elements in the seed foundation component. If the existing project as presented
 

inthe research proposal isaccepted this would mean that the majority of activi­

ties which exhibit large float times will fall outside the direct control of the
 

administrative unit. While this precludes any substantive reallocation of resource
 

itdoes point to the important fact that the administrative unit does have control
 

over resources allocated to all activities on the critical path. Further, knowledge
 

of the float times associated with these exogenous components does provide general
 

performance standards which must be met by external agencies carrying out the func­

tions. Failure to comply with these time parameters may require the administrative
 

unit to-assume control over the function being performed by the external agency or
 

to apply political pressure on the agency to bring their operation within the overall
 

project time schedule.
 

A more precise analysis of Table Three points out that activities associated
 

with the development of farm and processing equipment all have high float times. In
 

most instances this isdue to their linkage with components occurring inthe latter
 

stages of the projects. For example, completion of the activities associated with
 

the development of rice milling machinery are required to occur just prior to the
 

launching of the full scale extension program. Iflocal conditions dictate that such
 

equipment be developed to process existing varieties the float times associated with
 

these activities under the present anaIysis becom.. irrelevant. What does become
 

important isthe expected completion times associated with each activity. By em­

ploying these times with respect to rice machinery development one could expect
 



14
 

adequate supplies of both milling and farm machinery to appear on the market around
 

June of 1977. Also, potato testing and storage facilities could be developed for
 

existing varieties by September of 1976 for the former and January of 1977 for the
 

latter.
 

This type of analysis could be extended to encompass the inclusion of the soy­

bea, extension program which would focus on the distribution of existing information
 

relevant to endogenous soybean production. Ifsuch a program is deemed necessary to
 

increase present soybean output, as is suggested in the project proposal, itcould be
 

conducted and completed by September of 1977.
 

Itshould be noted that under this method of analysis the project sub-goals as-,
 

sociated with each of these components become project goals unto themselves. This
 

means that each component acquires its own critical path with a resulting elimination of
 

float times appearing in Table Two. To assure completion of the components by the dates
 

mentioned would require either their absorption into the administrative structure of
 

the project or a firm commitment by the external agency conducting the operation.
 

The float times appearing inTable Three also indicate that the organization of
 

the potato aiid multiple cropping research teams may be delayed without affecting the
 

overall completion date of the project. Under the present organizational structure
 

both teams are designated for initiation by January of 1977. Due to the presence of
 

float time in each of the components, the organization of the potato research team
 

may be put off until October of 1977, while the organization of the multiple cropping
 

research team can be delayed until January of 1983 without affecting the project com­

pletion date.
 

As mentioned earlier the calculation of floit times provide the administrative
 

unit with information useful indecisions concerning efficient resource allocations.
 

Resources devoted to activities having high float times insome instance may be
 

reallocated to activities havicg low float times or activities appearing on the
 

critical path. In the case of the former reallocation would assure completion of the
 



activity by the latest time while the latter would In most cases cause a decreas 

in the project completion date. A listing of activities having relatively short 

float times appears below inTable Four.
 

TABLE FOUR: 
 LISTING OF FLOAT TIMES LESS THAN 25 WEEKS WITH EVENT DESCRIPTION
 

Project 
 2
 
subcom- Event 
 Float Time
 
ponentl No. Description Weeks Months
 

PO 4 Korean administrative officer selected 22.8 5.3

PO 6 Project steering committee organized 22.5 5.2
 
PO 7 Administrative unit organized 17.4 4.0
 
PO 9 Korean staff selected and hired 17.4 4.0
 
RR 17 Relationship with IRRI developed 23.2 5.3
 
WBR 49 Relationship with CIMMYT developed 24.0 5.5
 
MCR 84 Machinery requirements fine tuned 7.4 1.7
 
EP 98 Extension program planning completed 7.2 1.6
 
EP 100 Seed packet production facilities operating 7.2 1.6
 
EP 101 Equipment for extension program secured 10.0 2.3
 
EP 102 Communications campaign completed 15.2 3.5
 
EP 105 Seed packet production at required level 7.2 1.6
 

ISubcomponent abbreviations used:
 

PO Project organization
 
RR Rice research team
 
WBR Wheat-barley research team
 
MCR Multiple cropping research team
 
EP Extension prugram
 

2Monthly float times were calculated by assuming 4.3 weeks per month
 

The activities associated with relatively short float time generally appear in
 

the project organization and extension components. When compared with the results
 

presented inTable Three there seems to be little evidence to support any resource
 

reallocation from activities of high to low float times. This isdue to the loca­

tion of the low float activities at the beginning and end of the project. Reallo­

cation of resources to these activities is impossible since they either preclude
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or follow the undertaking of the high float activities. Resources organized
 

for these latter activities have not been assembled or have been exhausted at
 

the time vhen they could be used inthe low float activities. The low float
 

time associated with the extension component might suggest future indepth analysis
 

and commitment of resource by the Korean government to the agency carry out this
 

phase of the project.
 

Float times associated with the development of relationship with IRRI and
 

CIMMYT do however suggest a strategy to be followed indeveloping these cooperative
 

linkagcs. Under the existing project structure each of these agencies would per­

form two functions: 1) provide for the exchange of new lines and technological
 

knowledge concerning these lines to the project; 2) provide the environment for
 

upgrading project staff. When approaching these agencies the former function should
 

be considered as a 
high priority item because of its crucial relationship with the
 

crop breeding activities. The latter function because of its association with high
 

float time activities, i.e., staff training, should be given low priority in the
 

initial agreements. Once the exchange programs are formalized and inoperation then
 

the staff training function should be explored in depth.
 

The calculation of float time for each activity is an essential step in deter­

mining those activities which fall on the critical path.- Activities on the criti­

cal path are presented inTable Five with specific event completion dates. This
 

latter step was done exogenous to the computer program in an attempt to tie those
 

events which will require close administrative supervision to actual calendar dates.
 

Such a step isessential inorganizing administrative action inline with event
 

completion requirements.
 

A complete listing of activities both on and off the critical path with earliest
 
and latest time estimates appears inAppendix Four.
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TABLE FIVE: CRITICAL PATH ANALYSIS WITH EVENT COMPLETION DATES
 

roject Event 
 Completion
 

ponent No. Description Date
 

PO I Project funding approved Jan. 1, 1974
 
PO 2 Selection of a project director June 1, 1974
 
M 3 Selection of a project co-director June 1, 1974

PO0 5 Selection of an American administrative officer Sep. 12, 1974
 
PO 8 Recruitment of research team leaders Apr. 18, 1975
 

:-P0K. 10 Selection and hiring of American staff Apr. 6, 1976
 
PO 12 Designation of research teams 
 May 6, 1976
 
RR 16 Organization of rice research team Jan. 1, 1977
 
SR 36 Organization of soybean research team Jan. 1, 1977
 
WBR 47 Organization of wheat research team Jan. 1, 1977

WBR 48 Organization of barkey research team Jan. 1, 1977

AR 18 Securing new laboratory and library equipment/rice Aug. 21, 1977
 
RR 20 Beginning rice breeding Aug. 21, 1977

SR 37 Linkages with U. S. breeders developed-soybean Aug. 21, 1977
 
SR 38 Purchase of new laboratory and library equipinent/


soybean Aug. 21, 1977
 
SR 41 Beginning soybean breeding Aug. 21, 1977
 
WBR 50 Purchase of new laboratory and library equipment/


wheat-barley Aug. 21, 1977
 
WBR 52. Beginning wheat breeding Aug. 21, 1977

WBR 53 Beginning barley breeding Aug. 21, 1977
 
RR 21 Breeding and selection of lities for testing/rice Aug. 21, 1981
 
SR 42 Breeding and selection of lines for testing/


soybean Aug. 21, 1981
 
WBR 54 Breeding and selection of lines for testing/wheat Aug. 21, 1981
 
WBR 55 Breeding and selection of lines for testing/barley Aug. 21, 1981
 
RR 23 Field trials/rice Aug. 21, 1983
 
SR 44 Field trials/soybean Aug. 21, 1983

WBR 56 Field trials/wheat Aug. 21, 1983
 
WBR 57 Field trials/barley Aug. 21, 1983
 
MCR 71 Beginning experimental trials on cropping patterns Aug. 21, 198?
 
MCR 72 Conduct experimental trials - multiple cropping Aug. 12, 1986

MCR 76 Conduct field trials - multiple cropping Aug. 12, 1986
 
MCR 81 Begin adjusted trials on new seed lines Aug. 12, 1986
 
MCR 82 Adjusting field trials for new seeds Oct. 3, 1987

MCR 83 Adjusting yield cost estimates Feb. 1, 1988
 
MCR 85 Selecting optimal cropping patterns April 3, 1988
 
MCR 87 Developing extension field manual 
 Jan. 15, 1989

EP 99 Developing rural guidance training program Sep. 1, 1989

EP 103 Conducting staff training sessions Nov. 1,1989
 
EP 106 Conducting farm demonstration projects Apr. 27, 1990
 
EP 107 Beginning extension program Apr. 27, 1990

EP 108 Completing full-scale extension program Apr. 27, 1993
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Before discussing these results of Table Five indetail, it should be noted
 

that the dates presented are only estimates and may vary slightly from actual
 

completion dates due to assumptions made intheir calculation. For example,
 

initial estimates of event completion time were provided inmonths, 
not weeks.
 

:onversion of these estimates to the weekly ones presented inthe analysis 
was
 

In

lone by assuming a standard 4.3 weeks per month or 51.6 weeks per year. 


iddition calculations were based on the customary five-day work week experienced
 

Inthe United States, not the five and one-half day work week occurring in Korea
 

Nlso, legal holidays occurring in Korea were not considered in the estimates.
 

The net result of the three assumptions is the addition of fifteen work days
 

per year to the project. While this additional work time would not signiflcant1) 

alter completion dates in the earlier stages of project implementation itmight
 

For example, ifa ten-year
cause some over-estimations inthe latter stages. 


period is assumed,. the net effect of the three assumptions would result inthe
 

addition of approximately twenty-seven work weeks to the project or an equal
 

decrease inevent completion dates. This tendency toward over-estimation should
 

be considered when interpreting the results.
 

As Table Five indicates the critical path moves from the administrative
 

organization component, to the rice, soybean and wheat-barley research team
 

component, through the multiple cropping research unit and on to the extension
 

program component.
 

The analysis that the total projected project duration from initial funding
 

This isalmost
to the completion of the extension program is19 years, 4 months. 


double the ten year period which the project proposal estimates as necessary to
 

achieve the desirable target yields. Inaddition, the analysis strongly indicates
 

that the five year period covered by the five million dollar A.I.D. loan will not
 

be sufficient to cover the termination of research activities by the five teams.
 

Completion of these activities would occur at the end of the multiple cropping
 



research component and would require 15 years, 9 months.
 

Decreases in these times could be incorporated into the project ifthe experimen­

tal trials on the various cropping patterns could'be conducted prior to the selec­

tion of new seed lines by the appropriate research teams. This would mean that
 

the most promising lines would be fed directly into the multiple cropping field
 

trials. Such an alternative was examined by adjusting the appropriate events in
 

the network diagram. These adjustments, while not altering the critical path, did
 

decrease the projected project completion time to 17 years, 7 months. Ifthe pro­

ject were terminated at the close of the multiple cropping research activities, as
 

was done above, a time period of 13 years, 2 months would be involved. Again, both
 

time periods exceed the recommended ten and five year periods outlined in the project
 

proposal.
 

The make-up of the project as presently formulated does not exclude further
 

structural modifications. However, it is felt that modification that might be
 

attempted would only cause rather minor decreases in the necessary time period,
 

The presence of an extended planning horizon as indicated by the analysis, points
 

to the necessity of administrative action in a number of areas. For example,
 

the administrative staff may feel it necessary to: 1) adjust the AID and Korean
 

cash flows to reflect the longer project period; 2) reevaluate the goals and pri­

orities of the various project components to bring them more in line with the
 

project target dates as suggested in the proposal; and/or 3) reevaluate the net
 

benefit streams associated with various project components to reflect changing
 

market and institutional conditions within a twenty rather than ten year planning
 

horizon. While these are important considerations which require further investi­

gation, they do not fall within the scope of this analysis and should be taken
 

up by the project administrative staff at a later date.
 



SUMMARY AND CONCLUSIONS
 

The preceding analysis was undertaken to provide the project administrative
 

staff of the Korean Crop Breeding Project with information pertinent to the
 

planning, scheduling, controlling and evaluation of research activities necessary
 

inattaining program goals stated inthe project proposal. Inputs used inthe
 

analysis included events or activities expressly mentioned or implied inthe project
 

proposal and estimates of activity completion times provided by specialists at
 

Michigan State University and the World Bank. Outputs resulting from the analysis­

include a network diagram graphically displaying the interrelationships existing
 

between the various project components, an analysis of the float time associated
 

with each project activity and a designation of those activities deemed critical
 

to the completion of the project.
 

The network diagram indicates that any long-term project planning effort
 

initiated by the administrative staff will necessitate the initiation and develop­

ment of the following cooperative relationships between the staff and certain'public
 

or private organizations;
 

1. Relationships with the College of Agriculture, Seigon National University
 
and the Office of Rural Development (crop experiment stations) should be
 
continued and strengthened to assure the efficient operation and staffing
 
of the various research units.
 

2. Relationships with IRRI, CIMMYT, international potato research organiza­
tions and U. S. universities involve' insoybean research should be
 
developed where they do not exist and strengthen where they presently
 
exist. This will facilitate the transfer of new lines to be tested by
 
the various project research units and provide opportunities for the up­
grading of Korean staff.
 

3. Relationships with privately owned farm machinery and rice processing
 
equipment manufacturers should be developed to assure the availability of
 
the appropriate equipment insufficient quantities to handle production
 
of the new seed varieties. Inaddition, liaison between the administra­
tive staff and the National Agricultural Cooperative Federation should be
 
encouraged to assure the appropriate distribution points for both machinery
 
and other production inputs necessitated by the new varieties.
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4. Liaison with the rural guidance component of the Office of Rural
 
Development should be encouraged in the latter phase of the research

project to facilitate the planning and implementation of an extension
 
program devoted to the introduction of the new crops to the Korean
 
farmer.
 

5. A relationship with the Seed Foundation should be encouraged to assist
them in the planning and development of their facilities to coincide
 
with the development of new lines by each of the research units.
 

The analysis of the float time associated with each of the project activities
 

provide an important source of information to the project administrative staff in
 

their evaluation of resource allocations. The analysis has generated
 

the following Information and recommendations:
 

1. Activities with relatively high float times occur in the Korean educational
 
elements of the rice, soybean and wheat-barley research components, the

rice machinery development components, the extension component of the soy­
bean research unit, the seed storage and testing elements of the potato

research component, the soils and equipment elements of the multiple croppin

research unit and the elements of the seed foundation component.
 

2. Because most of the components listed inone fall outside the direct con­
trol of the administrative unit, resource reallocation is severely limited

from these components to those on or near the critical path. These float

times, however, do provide the administrative staff with performance stan­
dards which must be met by the external agencies.
 

3. Analysis of the float times does indicate that all activities crucial to the.

completio, of the project do fall under the direct control of the project

administrative staff.
 

4. Analysis appears to indicate that the initiation of the potato research team
 may be delayed until October, 1977 while the multiple cropping research team
 
may be organized as late as January,1983. Ifadjustments are made in the

research structure to provide for the introductio, of promising new lines

directly into the multiple cropping field trials (thus bypassing the experi­
mental trials) organization of the multiple cropping team would have to
 
occur no later than February, 1981. Such adjustments delay the initiation
 
of the potato research component until January, 1979.
 

5. Low float times generally are associated with activities inthe administra­
tive organization and extension program components. Resources devoted to

high float time activities dealing with the selection and processing of

Korean staff eligible for additional training should he shifted to the low
float time activities in this component. Inaddition the administrative
 
staff should make a substantial effort to build up a strong relationship

with the rural guidance component of the Rural Development Office to assist

them inplanning their extension programs so that they can be accomplished

within the rather restricted time constraints indicated inthe analysis.

The early soybean extension program may be the vehicle used inbuilding

this rapport.
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6. Because of the high float times associated with Korean staff training

activities, negotiation with international agencies such as IRRI and
 
CIMMYT should initially emphasize the formalization of ties to facili­
tate the transfer of new varieties. Once this isaccomplished negoti­
ations may be undertaken to facilitate further staff training.
 

By combining information contained inthe network diagram with the calculation
 

of float times for each event, the program isable to generate a critical path. As
 

was mentioned, events falling on this path must be completed by the date specified
 

or delays inthe overall project completion date will occur. The results of this
 

stage of the analysis indicate that;
 

1. The critical path flows from the project administrative component, to the
 
rice, soybean and wheat-barley research units, on to the multiple cropping

research component and finally through the extension component to the com­
pletion of the full-scale extension program.
 

2. Target dates dealing with projected yield increases and termination of
 
research activities are highly underestimated. The analysis indicates
 
that to accomplish the increased yields recommend a period of 19 years,

4 months isrequired rather than the ten year period stated. Under this
 
analysis, termination of research activities would occur within a 15
 
year, 9 month period not the five year period sighted. Adjustments in
 
the structure of the project dropped these time periods down to 17 years

7 months and 13 years, 2 months respectively. Itwas felt that further

modifications,while possible, would not significantly de-escalate these
 
time periods.
 

3. Because of the results summarized intwo, itwill be necessary for the
 
project administrative staff to;
 

a. adjust the A.I.D. and Korean cash flows to reflect the longer project

period, and/or
 

b. reevaluate the goals and priorities of the various project components

to bring them more in line with the project target dates as suggested

inthe proposal, and/or
 

c. reevaluate the net benefit streams associated with the various project

components to reflect changing market and institutional conditions
 
within a twenty rather than ten year period.
 



'APPENDIX 1
 

Listing of Specialists Consulted on the Project
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Specialists were consulted to provide information 'necessary inconstructing a
 

network diagram of the project and indetermining estimates of expected project
 

completion times for each event. A listing of those consulted with their area'
 

of specialization and institutional affiliation is listed below;
 

Dr. Glen Johnson Professor, Department of 
Agricultural Economics, 
M.S.U., and Director, Korean 
Agricultural Sector Team 

Or. Merle-Esmay Professor, Department of 
Agricultural Engineering, 
M.S.U. 

Dr. Erving Wyeth Director, Institute for Inter-
national Agriculture, M.S.U. 

Dr. J.PriceGittinger 	Economic Development Institute, 

International Bank for Recon­
struction and Development
 

.Dr. Milo"Tesar 	 Professor, Department of Crop 

and Soil Science, M.S.U. 


Dr. Norman R,Thompson Professor, Department of Crop 

and Soil Science, M.S.U.
 

Dr. Ray Cook 	 Professor and Chairman Emeritus, 

Department of Crop and Soil 

Science, M.S.U.
 

Administrative
 
organization
 

Machinery
 
development
 

Extension
 
program
 

Seed foundation
 

Rice, soybean and
 
wheat-barley re­
search
 

Potato research
 

Multiple cropping
 
research
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APPENDIX 3
 

Flow,Charts of Project Components
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APPENDIX 4
 

Listing of Actual and Maximum Completion Times

for Each Activity and the Designation of Activities
 

on the Critical Path
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