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KENYEA AGRICULTURAL RESEARCH INSTITUTE

HEADQUARTERS:

P.0. BOX 57811 TEL; 4183301-20
TELEX:25287 KARI HQ. KE FAX: 4183344
NAIROBI

- When replying please quote:

Our Ref/KARI/HQTS/13/05-06 Date: 28™ May, 2008

ICRAF,
P.O. Box 30677,
NAIROBI.

Dear Sir,

RE: CONTRACT NO. KARI/HQTS/13/05-06 PROVISION OF
CONSULTANCY SERVICES FOR THE BACKSTOPPING OF
WKIEMP BY ICRAF - PHASE Il

Forwarded herewith is one original copy of the above contract for your retention
and necessary executory action.

You are required to contact Dr. Jane Wamuongo and/or Dr. Ayaga in this regard
who are KARI’s representatives:in this contract.

Y; faithfully,

F. M. Ruiru

Chief Supplies Officer

For: DIRECTOR, KARI

c.c. Dr. Jane Wamuongo, - For information and further necessary action.
KARI HQTS.
Dr. Ayaga - 1 copy enclosed for information and necessary action.
Project Coordinator,
WKIEMP,

KISUMU.
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CONTRACT FOR CONSULTANTS’ SERVICES

LUMP-SUM REMUNERATION

CONSULTANCY CONTRACT FOR THE BACKSTOPPING OF

WKIEMP BY ICRAF — PHASE II

between

Kenya Agricultural Research Institute

and

World Agroforestry Centre (ICRAF)

Dated: JANUARY, 2008




I. Form of Contract

LUMP-SUM REMUNERATION

This CONTRACT (hereinafter called the “Contract™) is made the . | Q day of the month of
Eih between, on the one hand, Kenya Agricultural Research Institute (here:n
called the “Client”) and, on the other hand, World Agroforestry Centre (ICRAF ) (

WHEREAS

(@

(b)

(©)

called the “Consultants™).

the Client has requested the Consultants to provide certain co
services as defined in the General Conditions of Contract attache
Contract (hereinafter called the “Services”);

the Consultants, having represented to the Client that they

agreed to provide the Services on the terms and conditions set fort!
Contract;

the Client has received a credit from the International Deve
Association (hereinafter called the “Association”) towards the cos
Services and intends to apply a portion of the proceeds of this
eligible payments under this Contract, it being understooc
payments by the Association will be made only at the request of 'h
and upon approval by the Association, (ii) that such payments
subject, in all respects, to the terms and conditions of the ag
providing for the credit, and (iii) that no party other than the C'i
derive any rights from the agreement providing for the credit or h
claim to the credit proceeds;

NOW THEREFORE the parties hereto hereby agree as follows:

| S

The following documents attached hereto shall be deemed to form an in'¢

of this Contract:

(a)
(b)
(©)

The General Conditions of Contract;
The Special Conditions of Contract;
The following Appendices:

Appendix A: Description of the Services

Appendix B: Reporting Requirements

Appendix C: Key Personnel and Subconsultants

Appendix D: Breakdown of Contract Price in Foreign Currency
Appendix E: Breakdown of Contract Price in Local Currency
Appendix F: Services and Facilities Provided by the Client
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2. The mutual rights and obligations of the Client and the Consultants shal! e as set
forth in the Contract, in particular:

(a) The Consultants shall carry out the Services in accordance vith the
provisions of the Contract; and

(b) the Client shall make payments to the Consultants in accordanc: vith the
provisions of the Contract.

IN WITNESS WHEREOQOF, the Parties hereto have caused this Contract to be s ¢ned in
their respective names as of the day and year first above written.

For and on behalf of Kenya Agricultural Research Institute (KARI)

Signed:

W Director General Date: / é . oy
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II. General Conditions of Contract
1. GENERAL PROVISIONS

1.1 Definitions Unless the context otherwise requires, the following terms
whenever used in this Contract have the following meanii

(a) “Applicable Law” means the laws and any other in: {1 uments
having the force of law in the Government’s coun'r (or in e
such other country as may be specified in the Special :
Conditions of Contract (SC)), as they may be issucc and in
force from time to time;

(b) “Bank” means the International Bank for Reconstruction and
Development, Washington, D.C., U.S.A ;

or
(b) “Association” means the International Development
Association, Washington, D.C., U.S.A.;

(¢) “Contract” means the Contract signed by the Farties, to
which these General Conditions of Contract () are
attached, together with all the documents listed in ( lause 1
of such signed Contract gl

(d) “Contract Price” _means the price to be paid for the
performance of the' Servi_ces, in accordan_ce _with Clause 6;

(e) “Foreign Currency ‘means any currency 0the1 than the
currency of the Govemment

’5»
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(f) “GC” means these General Conditions of Contract

(g) “Government” means the Government of the Client’s
country;

(h) “Local Currency” means the currency of the Governient;

(i) “Member,” in case the Consultants consist of a join! venture
of more than one entity, means any of thes: cntities;
“Members” means all these entities, and “Meinber in :
Charge” means the entity specified in the SC to a-t on their |
behalf in exercising all the Consultants’ rghis and y
obligations towards the Client under this Contract

AT

(G) “Party” means the Client or the Consultants, as the «ase may
be, and “Parties” means both of them;

(k) “Personnel” means persons hired by the Consultaris or by :‘5




T

1.2 Law Governing
the Contract

1.3 Language

1.4 Notices

1.5 Location

1.6 Authorized
Representatives

1.7 Taxes and
Duties

any Subconsultant as employees and assigne

performance of the Services or any part thereof;

() “SC” means the Special Conditions of Contract by
GC may be amended or supplemented;

(m) “Services” means the work to be performec
Consultants pursuant to this Contract, as des

Appendix A; and

(n) “Subconsultant” means any entity to which the C

subcontract any part of the Services in accordance

provisions of Clauses 3.5 and 4.

This Contract, its meaning and interpretation, and th

This Contract has been executed in the language specific
SC, which shall be the binding and controlling langua;
matters relating to the meaning or interpretation of this Co

Any notice, request, or consent made pursuant to this

shall be in writing and shall be deemed to have been mad

delivered in person to an authorized representative of th:

whom the communication is addressed, or when sent by 1
mail, telex, telegram, or facsimile to such Party at th

specified in the SC.

The Services shall be performed at such locations as are s

in Appendix A and, where the location of a particular i

so specified, at such locations, whether in the Gover

country or elsewhere, as the Client may approve.

Any action required or permitted to be taken, and any «

required or permitted to be executed, under this Contra:
Client or the Consultants may be taken or executed by the

specified in the SC.

Unless otherwise specified in the SC, the Cons
Subconsultants, and their Personnel shall pay such taxe:.
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2.1 Effectiveness of

Contract

2.2 Commencement

of Services

2.3 Expiration of

Contract

2.4 Modification

2.5 Force Majeure

2.5.1 Definition

2.5.2 No Breach
of Contract

2.5.3 Extension
of Time

2.5.4 Payments

This Contract shall come into effect on the date the Contra
signed by both parties or such other later date as may be

the SC.

The Consultants shall begin carrying out the Services thi-

days after the date the Contract becomes effective, or at
other date as may be specified in the SC.

Unless terminated earlier pursuant to Clause 2.6, this C
shall terminate at the end of such time period after the I
Date as is specified in the SC.

Modification of the terms and conditions of this Contrac
including any modification of the scope of the Services

Contract Price, may only be made by written agreement

the Parties and shall not be effective until the consent of |
or of the Association, as the case may be, has been obtai

2. COMMENCEMENT, COMPLETION, MODIFICATION, AND TERMINATION OF CON

For the purposes of this Contract, “Force Majeure” mear

event which is beyond the reasonable control of a Party
which makes a Party’s performance of its obligations ui
Contract impossible or so impractical as to be considere
impossible under the circumstances.

The failure of a Party to fulfill any of its obligations und=

contract shall not be considered to be a breach of, or def

under, this Contract insofar as such inability arises from
of Force Majeure, provided that the Party affected by su:

event (a) has taken all reasonable precautions, due care
reasonable alternative measures in order to carry out the

and conditions of this Contract, and (b) has informed th:

Party as soon as possible about the occurrence of such =

Any period within which a Party shall, pursuant to this
complete any action or task, shall be extended for a per

to the time during which such Party was unable to perfor

action as a result of Force Majeure.

During the period of their inability to perform the Serv
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any Subconsultant as employees and assigned to the
performance of the Services or any part thereof;

(I) “SC” means the Special Conditions of Contract by which the
GC may be amended or supplemented;

(m) “Services” means the work to be performed by the
Consultants pursuant to this Contract, as descrbed in
Appendix A; and

(n) “Subconsultant” means any entity to which the Consultants
subcontract any part of the Services in accordance 'vith the
provisions of Clauses 3.5 and 4.

1.2 Law Governing This Contract, its meaning and interpretation, and the -clation
the Contract between the Parties shall be governed by the Applicable

1.3 Language This Contract has been executed in the language specifie in the
SC, which shall be the binding and controlling language for all
matters relating to the meaning or interpretation of this Corfract.

1.4 Notices Any notice, request, or consent made pursuant to this ( ontract
shall be in writing and shall be deemed to have been mad: when

delivered in person to an authorized representative of the I'arty to
whom the communication is addressed, or when sent by ¢ istered
mail, telex, telegram, or facsimile to such Party at the :ddress
specified in the SC.

1.5 Location The Services shall be performed at such locations as are specified
in Appendix A and, where the location of a particular t=sl is not
so specified, at such locations, whether in the Goverrment’s
country or elsewhere, as the Client may approve.

1.6 Authorized Any action required or permitted to be taken, and any <o ument

Representatives required or permitted to be executed, under this Contra:t by the

Client or the Consultants may be taken or executed by the ¢ [ficials

specified in the SC.
1.7 Taxes and Unless otherwise specified in the SC, the Consultants,
Duties Subconsultants, and their Personnel shall pay such taxe:. duties,

fees, and other impositions as may be levied under the Ay licable
Law, the amount of which is deemed to have been includec in the
Contract Price.



2.1 Effectiveness of

Contract

2.2 Commencement

of Services

2.3 Expiration of

Contract

2.4 Modification

2.5 Force Majeure

2.5.1 Definition

2.5.2 No Breach
of Contract

2.5.3 Extension
of Time

2.5.4 Payments

2. COMMENCEMENT, COMPLETION, MODIFICATION, AND TERMINATION OF C¢

This Contract shall come into effect on the date the Cont
signed by both parties or such other later date as may be -

the SC.

The Consultants shall begin carrying out the Services thi

days after the date the Contract becomes effective, or at
other date as may be specified in the SC.

Unless terminated earlier pursuant to Clause 2.6, this Ci
shall terminate at the end of such time period after the I
Date as is specified in the SC.

Modification of the terms and conditions of this Contrac .

including any modification of the scope of the Services «

Contract Price, may only be made by written agreement

the Parties and shall not be effective until the consent of !
or of the Association, as the case may be, has been obtai

) [

For the purposes of this Contract, “Force Majeure” mear s

event which is beyond the reasonable control of a Party
which makes a Party’s performance of its obligations ui

Contract impossible or so impractical as to be considere

impossible under the circumstances.

The failure of a Party to fulfill any of its obligations und=

contract shall not be considered to be a breach of, or def

under, this Contract insofar as such inability arises from :
of Force Majeure, provided that the Party affected by su:

event (a) has taken all reasonable precautions, due care
reasonable alternative measures in order to carry out the

and conditions of this Contract, and (b) has informed the

Party as soon as possible about the occurrence of such

Any period within which a Party shall, pursuant to this
complete any action or task, shall be extended for a per:

to the time during which such Party was unable to perfor

action as a result of Force Majeure.

During the period of their inability to perform the Serv
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2.6 Termination

2.6.1 By the The Client may terminate this Contract, by not less than thirty
Client (30) days’ written notice of termination to the Consultart: to be
given after the occurrence of any of the events specified i
paragraphs (a) through (d) of this Clause 2.6.1 and sixty (¢0)
days’ in the case of the event referred to in (e):

(a) if the Consultants do not remedy a failure in the
performance of their obligations under the Contrac:. within
thirty (30) days after being notified or within any 1 ther
period as the Client may have subsequently approv e in
writing;

(b) if the Consultants become insolvent or bankrupt;
(c) if, as the result of Force Majeure, the Consultants «r

unable to perform a material portion of the Services ora
period of not less than sixty (60) days; or

(d) if the consultant, in the judgment of the client has
in corrupt or fraudulent practices in competing for
executing the Contract.

raged

=

For the purpose of this clause:

“corrupt practice” means the offering, giving, receiving, or
soliciting of any thing of value to influence the act o1 of a
public official in the selection process or in contrac
execution.

“fraudulent practice” means a misrepresentation of f:cts in
order to influence a selection process or the execution of a
contract to the detriment of the Borrower, and inclid s
collusive practice among consultants (prior to or af ¢
submission of proposals) designed to establish pric:s at
artificial non-competitive levels and to deprive the
Borrower of the benefits of free and open competit o

(e) ifthe Client, in its sole discretion, decides to termir a'- this
Contract.
§ 2.6.2 By the The Consultants may terminate this Contract, by not less (lan

Consultants thirty (30) days’ written notice to the Client, such notice © be
given after the occurrence of any of the events specified

WW

paragraphs (a) and (b) of this Clause 2.6.2:
(a) if the Client fails to pay any monies due to the Con v tants
b pursuant to this Contract and not subject to dispute pursuant
to Clause 7 within forty-five (45) days after receiving
: written notice from the Consultants that such paym i is
L overdue; or




2.6.3 Payment
upon
Termination

3.1 General

3.2 Conflict of
Interests

3.2.1 Consultants
Not to
Benefit from
Commissions
, Discounts,
etc.

3.2.2 Consultants
and

(b) if, as the result of Force Majeure, the Consultants :

unable to perform a material portion of the Services

period of not less than sixty (60) days.

Upon termination of this Contract pursuant to Clauses 2 6

2.6.2, the Client shall make the following payments to 1!
Consultants:

(a) remuneration pursuant to Clause 6 for Services
satisfactorily performed prior to the effective date
termination;

L

)

(b) except in the case of termination pursuant to parag

and (b) of Clause 2.6.1, reimbursement of any reas:
cost incident to the prompt and orderly terminatio
Contract, including the cost of the return travel of
Personnel and their eligible dependents.

3. OBLIGATIONS OF THE CONSULTANTS

The Consultants shall perform the Services and carr

obligations with all due diligence, efficiency, and ecoi

accordance with generally accepted professional techri

practices, and shall observe sound management prac!

1

employ appropriate advanced technology and safe met/
Consultants shall always act, in respect of any matter ¢
this Contract or to the Services, as faithful advisers to h

and shall at all times support and safeguard th

legitimate interests in any dealings with Subconsultan

parties.

The remuneration of the Consultants pursuant to Claus

constitute the Consultants’ sole remuneration in conne«
this Contract or the Services, and the Consultants shall 1
for their own benefit any trade commission, discount.

payment in connection with activities pursuant to this

to the Services or in the discharge of their obligation
Contract, and the Consultants shall use their best efforts
that the Personnel, any Subconsultants, and agents o
them similarly shall not receive any such
remuneration.

The Consultants agree that, during the term of this Co
after its termination, the Consultants and their affiliate
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Affiliates
Not to be
Otherwise
Interested in
Project

3.2.3 Prohibition
of
Conflicting
Activities

3.3 Confidentiality

~ after the expiration of this Contract, disclose any propri

3.4 Insurance to be
Taken Out by
the Consultants

3.5 Consultants’
Actions Requiring
Client’s Prior
Approval

as any Subconsultant and any of its affiliates,
disqualified from providing goods, works, or services

vi

the Services and any continuation thereof) for any

resulting from or closely related to the Services.

Neither the Consultants nor their Subconsultants
Personnel shall engage, either directly or indirectly, in
following activities:

(@) during the term of this Contract, any bu
professional activities in the Government’s cour
would conflict with the activities assigned to the:

this Contract; or

(b) after the termination of this Contract, such other :

as may be specified in the SC.

The Consultants, their Subconsultants, and the Personn:
of them shall not, either during the term or within twi

confidential information relating to the Project, the Servi
Contract, or the Client’s business or operations withou: !

written consent of the Client.

The Consultants (a) shall take out and maintain, and s

any Subconsultants to take out and maintain, at the

Subconsultants’, as the case may be) own cost but on

conditions approved by the Client, insurance against |

and for the coverage, as shall be specified in the SC;
the Client’s request, shall provide evidence to the Clies

that such insurance has been taken out and maintaine:

the current premiums have been paid.

The Consultants shall obtain the Client’s prior apm

writing before taking any of the following actions:

(a) entering into a subcontract for the performance o
of the Services,

(b) appointing such members of the Personnel not |

name in Appendix C (“Key Person
Subconsultants™), and

(¢) any other action that may be specified in the SC.
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3.6 Reporting
Obligations

3.7 Documents
Prepared by the
Consultants to
Be the Property
of the Client

4.1 Description of
Personnel

4.2 Removal and/or
Replacement of
Personnel

5.1 Assistance and
Exemptions

The Consultants shall submit to the Client the repor

documents specified in Appendix B in the form, in the
and within the periods set forth in the said Appendix.

All plans, drawings, specifications, designs, reports, 2

documents and software submitted by the Consul

accordance with Clause 3.6 shall become and remain the
of the Client, and the Consultants shall, not later t-
termination or expiration of this Contract, deliver
documents and software to the Client, together with
inventory thereof. The Consultants may retain a cop:

|“.

documents and software. Restrictions about the future

these documents, if any, shall be specified in the SC.

4, CONSULTANTS’ PERSONNEL

The titles, agreed job descriptions, minimum qualificat
estimated periods of engagement in the carrying o
Services of the Consultants’ Key Personnel are des

Appendix C. The Key Personnel and Subconsultants |

title as well as by name in Appendix C are hereby apyr

the Client.

(a) Except as the Client may otherwise agree, no chan

T

be made in the Key Personnelslf, for any reason by

reasonable control of the Consultants, it becomes
to replace any of the Key Personnel, the Consulix
provide as a replacement a person of equivalen
qualifications.

(b) If the Client finds that any of the Personnel
committed serious misconduct or have been cha

having committed a criminal action, or (ii) have 1

cause to be dissatisfied with the performance of
Personnel, then the Consultants shall, at the Clien
request specifying the grounds thereof, pros
replacement a person with qualifications and «
acceptable to the Client.

'

(¢) The Consultants shall have no claim for additio
arising out of or incidental to any remov
replacement of Personnel. -

5. OBLIGATIONS OF THE CLIENT
The Client shall use its best efforts to ensure that the G

shall provide the Consultants such assistance and exein
specified in the SC.
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5.2 Change in the
Applicable Law

5.3 Services and
Facilities

6.1 Lump-Sum
Remuneration

6.2 Contract Price

6.3 Payment for
Additional
Services

6.4 Terms and
Conditions of
Payment

6.5 Interest on
Delayed
Payments

)

If, after the date of this Contract, there is any chang
Applicable Law with respect to taxes and duties whicl
or decreases the cost of the services rendered by the Con
then the remuneration and reimbursable expenses o
payable to the Consultants under this Contract shall be i
or decreased accordingly by agreement between the Par
corresponding adjustments shall be made to the amouns
to in Clauses 6.2 (a) or (b), as the case may be.

The Client shall make available to the Consultants the
and Facilities listed under Appendix F.
6. PAYMENTS TO THE CONSULTANTS

The Consultant’s total remuneration shall not exceed the

Price and shall be a fixed lump-sum including all stal

Subconsultants’ costs, printing, communications
accommodation, and the like, and all other costs incurr
Consultant in carrying out the Services described in Api«
Except as provided in Clause 5.2, the Contract Price ma
increased above the amounts stated in Clause 6.2 if (i«
have agreed to additional payments in accordance wih
24.

(a) The price payable in foreign currency is set forth it |

(b) The price payable in local currency is set forth in i

For the purpose of determining the remuneration ¢
additional services as may be agreed under Claus:

breakdown of the lump-sum price is provided in App:
and E.

Payments will be made to the account of the Consul
according to the payment schedule stated in the SC

otherwise stated in the SC, the first payment shall "
against the provision by the Consultants of a bank guara

the same amount, and shall be valid for the period stat:
SC. Any other payment shall be made after the condition

in the SC for such payment have been met, and the Con

have submitted an invoice to the Client specifying th
due.

If the Client has delayed payments beyond fifteen (15) ca

the due date stated in the SC, interest shall be pail

Consultants for each day of delay at the rate stated in the S
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7. SETTLEMENT OF DISPUTES

7.1 Amicable The Parties shall use their best efforts to settle amicably all

Settlement disputes arising out of or in connection with this Contract or its
interpretation.

7.2 Dispute Any dispute between the Parties as to matters arising purcuant to

Settlement this Contract that cannot be settled amicably within thirty (30)

days after receipt by one Party of the other Party’s reques: {or such

amicable settlement may be submitted by either ['aty for

settlement in accordance with the provisions specified in ‘h: SC.

12




ITI. Special Conditions of Contract

Number of GC Amendments of, and Supplements to, Clauses in the (, cneral
Clause Conditions of Contract
[1.1(a) The words “in the Government’s country” are amended to -2 | Kenya
[1.1() The Member in Charge is Dr. Jane W. Wamuongo
1.3 The language is English
14 The addresses are:
Client: Kenya Agricultural Research Institute
Attention: Dr. Jane W. Wamuongo
Tel 4183301-20

Facsimile: 4183344

Consultants: World Agroforestry Centre (ICRAF)
Attention: Dr. Louis Verchot

Address;: P.O. Box 30677-00100, NAIROBI.
Tel: 7224000

Facsimile: 7224001

1.6 ; The Authorized Representatives are:

For the Client: Dr. Jane W. Wamuongo & Dr. George Ayaga
For the Consultants: Dr. Louis Verchot

[1.7 The Client warrants that the Consultants and their Personne! s well as
the Subconsultants and their Personnel) shall be exempt from any taxes,
duties, fees, levies, and other impositions levied, under the \pplicable
Law, on the Consultants and the Personnel in respect of:

(a) any payments made to the Consultants, Sub-consulizn s, and the
Personnel of either of them (other than natioras of the
Government or permanent residents of the Governmer (" country),
in connection with the carrying out of the Services;

(b) any equipment, materials, and supplies brought into the
Government’s country by the Consultants or Subcons iltants for
the purpose of carrying out the Services and which, 1f‘er having
been brought into such territories, will be subsequent! withdrawn
therefrom by them;

(c) any equipment imported for the purpose of carry n: out the

Services and paid for out of funds provided by the ¢ lient and
which is treated as property of the Client;

13



[2.1

[2.2

2.3

[3.2.1

34

3.7

4.2 (a)

5.1

6.2(a)
6.2(b)

6.4

(d) any property brought into the Government’s court
I either of

Consultants, any Subconsultants, and the Personnel
them (other than nationals of the Government o

residents of the Government’s country) for their perscn
which will subsequently be withdrawn therefrom by |

their respective departure from the Government’s cour

This contract is a follow-on of a previous contract within th:

by the
crmanent

use and
em upon

[ ‘amework

of WKIEMP. The date on which this Contract shall come 1110 effect 1s

the day following the expiry of the previous contract.

The date for the commencement of Services is the day fi
expiry of the previous contract.

The period shall be for two years ending on 30 June 2008.
“Procurement Rules of Funding Agencies

Furthermore, if the Consultants, as part of the Services
responsibility of advising the Client on the procureme:
works, or services, the Consultants shall comply with ar
procurement guidelines of the Bank or of the Associatior
may be, and other funding agencies and shall at all times ¢«
responsibility in the best interest of the Client. Any

procurement responsibility shall be for the account of the C i
The risks and coverage shall be:

(1)  Third Party motor vehicle Yes

(i) Third Party liability Yes
(111) Employer’s liability and workers’ compensatior
(iv) Professional liability Yes

(v) Loss or damage to equipment and property Yes
e “The Consultants shall not use these documents
unrelated to this Contract without the prior written ap
Client.”
The Consultant will inform the Client of any changes that
in the Key Personnel in writing «

Obtaining duty and VAT exemptions as specified in «l:
S.C.C.

The amount in foreign currency or currencies is US $ 460,90
The amount in local currency is None.

e Total contract price is US $ 460,900.

The accounts are:
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i 3

for foreign currency:
for local currency:

Payments shall be made according to the following schedul

%

Ten percent (10%) of the Contract Price shall be p
commencement date.

Twenty percent (20%) of the lump-sum amount shall
submission (10%) and acceptance (10%) of the inc:
which summarizes and analysis of results achieved unce
and making proposals on activities to be implem
contract 1.

Fifty percent (50%) of the lump-sum amount shall bx
implementation period in equal installments as follows:

3.1 Finalize developing and submitting a master tr
with time frame for training KARI scientists as ¢

10%

3.2 Continue training KARI scientists as per TORS

to be apportioned as follows 20% upon delivery

training report that combines the outcomes of tra

courses on GIS and remote sensing, the field ex:
measurements of carbon stocks and training of o
scientist on the ongoing measurement of non — ¢
Greenhouse Gases.

3.3 Finalize studies and documenting institutional ca

issues in Western Kenya to facilitate small holde
participate in carbon trade. 10% upon delivery «
on institutions in Western Kenya requiring traini
carbon trade.

3.4 Finalize establishing and continue implementing

screening trials in selected micro catchments in |
of Nyando, Yala & Nzoia as per TOR 5. 10% b
as follows: 5% upon delivery of Trial Protocol
trial objectives, main treatments, design and met
implementation and data collection and the othe!
submission of a progress report on the trials at th
contract as part of the annual report.

3.5 Finalize establishing and documenting the bioph

socio-economic baseline status of the environme

priority seven blocks (all blocks in Nyando and *

lower block of Nzoia basin) as per TOR 6. 35%
delivery and acceptance of two baseline reports s

conditions for the 7 blocks, i.e. 3 in Nyando basii.

15

d on the

¢ paid upon
prion report
contract |
‘vted under

raid during

1ning plan

[OR 1

3 20%
I one

v ises for
¢ KARI

yacity

IrMers
{ 1 report
g on

species
ner blocks
0en down
le tailing
odology of
5% upon
nd of the

s cal and

it of the

1 and
upon
Imarizing
in Yala



for foreign currency:
for local currency:

Payments shall be made according to the following schedu

1. Ten percent (10%) of the Contract Price shall be p:id on the
commencement date.

2. Twenty percent (20%) of the lump-sum amount shall h¢ paid upon
submission (10%) and acceptance (10%) of the incepiion report
which summarizes and analysis of results achieved uncer contract I
and making proposals on activities to be implem-ried under
contract II.

3. Fifty percent (50%) of the lump-sum amount shall be ;aid during
implementation period in equal installments as follows

3.1 Finalize developing and submitting a master traiing plan
with time frame for training KARI scientists as p¢r TOR 1

10%

3.2 Continue training KARI scientists as per TORS 223 20%
to be apportioned as follows 20% upon delivery ! one
training report that combines the outcomes of tra ning
courses on GIS and remote sensing, the field excc ses for

measurements of carbon stocks and training of one KARI
scientist on the ongoing measurement of non — C |
Greenhouse Gases.

3.3 Finalize studies and documenting institutional cap:city
issues in Western Kenya to facilitate small holde~ ‘armers
participate in carbon trade. 10% upon delivery «{ : report
on institutions in Western Kenya requiring training on
carbon trade.

3.4 Finalize establishing and continue implementing speccies
screening trials in selected micro catchments in [over blocks
of Nyando, Yala & Nzoia as per TOR 5. 10% bro<en down

as follows: 5% upon delivery of Trial Protocol d¢tailing
trial objectives, main treatments, design and met! .o lology of
implementation and data collection and the other 57% upon

submission of a progress report on the trials at th ~nd of the
contract as part of the annual report.

3.5 Finalize establishing and documenting the bioph s cal and
socio-economic baseline status of the environment of the
priority seven blocks (all blocks in Nyando and % #'a and
lower block of Nzoia basin) as per TOR 6. 35% unon
delivery and acceptance of two baseline reports = imarizing
conditions for the 7 blocks, i.e. 3 in Nyando basin. ! in Yala

15




6.5

7.2

basin, and 1 in Nzoia basin. One report will be prenared for
Nyando Basin blocks and a second for Yala and 'l oia basin
blocks. Payment will be made and pegged upon ¢ livery of
each draft report at 10% per report and a further ~." %% upon
delivery of each final acceptable report .

3.6 Develop a ToR for mapping degraded areas in seven blocks
as in 3.5 above 10%.

3.7 Establish demonstration fields/plots to increase the (ree
cover on severely degraded sites in selected micro
catchments in the lower blocks of Nyando, Yala 1rd Nzoia
as per TOR 8. 5% upon delivery of documentation of
progress as captured in the quarterly reports.

4. Finalize and submit three quarterly and one annual repor: 0% of the
lump sum broken down as follows: 2% for every quater report

submitted and accepted and 4% for the submitted anruval report
giving an analysis of all activities implemented during t!¢ contract
period.

5. Ten percent (10%) of the lump-sum amount shall be naid upon
approval of the final report which will be the improved draft final
report.

Payment shall be made within 30 days of receipt of the invo ce and the
relevant documents specified in Clause 6.4, and within 60 cays in the
case of the final payment.

The interest rate is the Commercial Bank prevailing lending rates.
Any dispute, controversy, or claim arising out of or relat ng to this

contract, or the breach, termination, or invalidity thereof, shal' be settled
by arbitration in accordance with the Laws of the Republic of Kenya.
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Section IV

1

Terms of Reference

THE BACKSTOPPING OF WKIEMP BY ICRAF
Background

The Kenya Agricultural Research Institute (KARI) and the World Agroforesir
(ICRAF) have been collaborating for many years. A Memorandum of Und:
(MoU) between the two institutes was signed in August 1989 and has been in
since. It is within the framework of this MoU that KARI has collaborated with '
the following projects:

1

2.

National Agroforestry Research Programme funded by Sida and imple
KARI’s regional research centre in Embu.

Soil fertility recapitalization and replenishment pilot project, funded ¢
donors, including EU, Rockefeller foundation, the government of the Ne¢
implemented at the KEFRI centre at Maseno and the KARI regiona
centres at Kakamega and Kisii.

Strategic soil fertility recapitalization research project, funded by the W
through KARI’s NARP II project, implemented in Western Kenya.

The African Highlands Initiative implemented at KARI regional resear

at Embu and Kakamega and the KEFRI centre at Maseno and sup

various donors.
Investigations to establish the magnitude of potassium deficiencies in K

a view of developing appropriate soil fertility management recommen:!:

combat potassium related constraints to crop production. This pr
implemented at the National Agricultural Research Laboratories and suy

Short term consultancy on the improvement of laboratory services at N
practical recommendations and outputs on soil critical nutrient levels to
developing crop specific fertilizer recommendations, also implementec
support from the EU under ARSP 11

bl

] |

]l (

\

'

In addition, KARI has collaborated with ICRAF on an ad hoc basis on various a
such as: (i) Soil Fertility Initiative, which is a sub-Saharan Africa initiative i
promoting improved soil fertility management; (ii) training of several KARI
using ICRAF facilities and expertise; and (iii) offering joint courses, in which ¢l

NGO’s extension staff and farmers are trained on various technologies.

Centre
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yorted by
the EU under the Agriculture/Livestock Research Support Programme Pha e

11
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scientists

activities have been very successful and have generated a range of technologi
have been widely adopted by farmers.

Western Kenya Integrated Ecosystem Management Project (WKIEMP) has bee

with support from the World Bank for implementation. The project, whicl

effective in July 2005, seeks to improve the productivity and sustainability o
systems in selected watersheds in the Nzoia, Yala and Nyando river basin
adoption of an integrated ecosystem management approach. In order to achiev:

project will: (i) support on-and off-farm conservation strategies; and (i) imp

capacity of local communities and institutions to identify, formulate and i
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integrated ecosystem management activities (including both on-and off-farm

planning) capturing local global environmental benefits. The project based i
would achieve its objectives through a community driven development process v

communities would decide on resources for infrastructure investments,
assistance and implementation of ecosystem management activities.

KARI and ICRAF collaborated in the generation of baseline information that w:
the Project Appraisal Document (PAD) under a Project Development Facilil
KARI requested ICRAF to further continue backstopping the project activiti

2005/2006 Work plan with the specific objectives of building capacity

scientists, other local institutions, and communities to manage carbon assets inc!

establishment of a system to monitor and evaluate the biophysical impact

activities, particularly the impact on net carbon absorption. ICRAF wa:
undertaking on-farm experiments involving Participatory Action Plans (PAPs) b

at several sites within the target river basins. KARI has therefore requested

provide additional backstopping of this activity within the framework of WKIEN

This contract seeks to continue the collaboration between KARIT and ICR/

WKIEMP with the following objectives.

2, Objectives
The main objectives of this backstopping are to assist KARI to:

a) Establish interventions that mitigate land degradation

=

b) Evaluate and document the potential of different tree species to seques

carbon on degraded land
c) Evaluate options for river bank protection
d) Establish interventions that sequester carbon on agricultural systems
e) Establish PAP intervention plots at several sites
f) Establish a system for monitoring and evaluating changes in carbon ¢

g) Build capacity of KARI staff, other local institutions and communitic s

actively undertake monitoring and evaluation of changes in carbon s
3. Activities and Time schedule

3.1  Activities

The following specific activities will be implemented in order to meet the above
objectives. It is expected that [CRAF will use the budgeted resources to carry o1
1rnplement the activities. However, since there is the element of capacity buildin

d use
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PDF).
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KARI
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AF to

under
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r

KARLI, it is expected that KARI/WKIEMP staff will participate wherever necess 11 in the

implementation of the activities to build their capacity.
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ToR 1: Develop a master training plan with timeframe for training KARI scienti«t

methods to measure carbon stocks and non-CO, Greenhouse Gases

Expected deliverable: A training plan encompassing course out line (i.e.
room/laboratory and field based instructions), expected time for covering 1

specific modules and in which month or quarter of the financial year. This
help KARI to identify the right caliber of staff to send for this training at 'y

times.

ToR 2: Train KARI Scientists on methods of measuring carbon stocks including d:
collection, laboratory procedures, monitoring and statistical analysis

Expected deliverables: (Timing of delivery to be detailed in master plan 11
ToR 1) Training reports to include training objectives, training methods,
covered and training evaluation by trainees and resource persons.

ToR 3: (Continuous) Train KARI Scientists on measurements of non CO, Green
Gases including data collection, laboratory procedures, monitoring and statistica

Expected deliverables: (Timing of delivery to be detailed in master plan i
ToR 1) Training reports to include training objectives, training methods,
covered and training evaluation by trainees and resource persons.

4/

1
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ToR 4: Identify and document institutional capacity in Western Kenya to facilitaie

smallholder farmers participate in carbon trade

ToR 5: (Continuous) Establish and implement species screening trials in selecte:
catchments in the lower blocks of Nyando, Yala and Nzoia

EXxpected deliverable:

e Trial protocol encompassing trial design i.e. reatments, replications, «
be collect, how, when and method of data analysis.

e Progress reports of on going trials detailing status (results and/or
recommendations for various agro ecological zones if any).

ToR 6: Establish and document the biophysical and socio-economic baseline stat
environment in the priority seven blocks (all blocks in Nyando and Yala and low«

of Nzoia basin)

Expected deliverables: A baseline report in a mutually agreed format to |
project in deciding appropriate and specific intervention measures fo be |
within the micro catchments of the designated priority blocks. The param
be collected and analyzed should provide the current status of the indices «
indicators given in the appropriate cells of the M&E grid of the Project A
Document that refer to biophysical and socioeconomic conditions of the |

areas.

ToR 7: Identify the severity of degradation as part of the baseline in the lower bl

Nyando, Yala and Nzoia
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Expected deliverables: ToR for mapping severely degraded areas in the s-veon
blocks of Nyando, Yala and Nzoia

ToR 8: (Due end of Quarter 4) Establish demonstration fields/plots to increase tree cover
on severely degraded sites in selected micro catchments in the lower blocks of N ando,
Yala and Nzoia

3.2 Time schedule

Annual work plans will be established between the Project Coordination Office (?('0)
and ICRAF. The Project Coordinator will be the responsible person for KARI; wh le the
lead scientist in ICRAF will be the responsible person for ICRAF.

The time schedule will become effective with the endorsement of the annual work »lan
and cost estimate of WKIEMP for 2007/2008 but not before 1 July 2007.

4. Cost Estimate

The cost estimates for the activities outlined above are indicated in Table 1 belov. Due to
the delay in disbursement of funds allocated for year 1 and year 2 this contract is prepared
to cater for all the activities implemented so far and up to 30™ June 2008 less the amount
for year 1 (2005/6) which is currently under process of payment. (KARI — [CRA ©
CONTRACT - PHASE )

Table 1: Cost Estimates

Component Item Cost 1/S$

1.2: Enhanced capacity for carbon financing | Technical Assistance | - 105,000
(Inter\iennons to mitigate land degradat_lon, Eiiimient 13800
potential of trees to sequester carbon, options

for river bank protection, interventions to

sequester carbon on agricultural land)

2.0: Technical Backstopping (Establishment | Field trials - 43,500
of PAP intervention plots (trees stocking G e e i sl 7.000
plots)

3.0 M&E (Improved capacity for monitoring | Technical assistance | - 021,600
carbon stocks and a net-net accounting of

GHC accumulation)

Total 13,800 447,100

5. Reporting

ICRAF shall provide the following reports to KARI, which amongst others «h:'l serve
KARI as the basis for the preparation of consolidated project reports to KA |
Management and the World Bank and following closely the recommendation: given
under clause 3.1 above:

20




1) Two socio-economic and biophysical baseline reports on 7 blocks on targot river
basins (one for Nyando, and a second for Yala and Nzoia).

2) Report on institutions in Western Kenya on carbon trade

3) Quarterly reports to give detailed insight on the progress of the sub-projecis being
executed as proposed in (ii) above. Each quarter report must be received » KARI

latest the last day of the quarter to allow timely reporting by KARI to th¢ World
Bank

4) Annual reports covering a calendar year of the project (latest one month «iter the
end of the calendar year being reported)

5) Any other materials e.g., bulletins, manuals, posters being outputs of the sub-
projects.

6) A comprehensive training report covering progress to date in GIY/temote
sensing, C sequestration and non-CO; measurements (Kakamega Forest

NB: All reports and developed packages have to be submitted to KARI as hard
copy (three copies) and as electronic file.

6. Publication of results

a) Both KARI and ICRAF shall not publish any information related to th¢ project
being contracted without informing the other institution well in advan ¢ before
the material is submitted for publication with a view of giving an opportunity
to the other institution to participate.

b) After publication, each institute shall provide the other institution with at least
three copies of such publications and shall subsequently supply a: many
copies as the other institution may reasonably request.

7. Publicity

in case of communication to and press releases, both KARI and ICRAF shall i1 form
the other institution in writing within a reasonable time to allow participation |1 such
media releases shall endeavor to portray both institutions as partners in the
implementation.

8. Payments

Upon signature of this contract by both parties, payments will be made to I *AF in
accordance with the World Bank accounting procedures and according to the s« hedule

below. After the first payment upon signing of the contract, subsequent payn n:is will
be on a quarterly allocation as provide in this work plan, with the next !l cation
being made the next quarter after accounting for the first disbursenicit and

submission of satisfactory reports.
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Summary of Payment Schedule

Outputs/Deliverables % Amount, USD |
Commencement 10 46.090 |
Submission of an acceptable inception report 20 92.180 |
During implementation period in equal installments as | 50 230.450 |
detailed in the special conditions of this contract ol
Submission of acceptable quarterly reports (3) and one | 10 46.090
annual report : |
Submission and acceptance of final reports 10 46.090 |
100 460.900 |

This schedule of payment has been revised and will be in accordance with clause € 4 of
Special Conditions of this contract.

i

o
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Iv. Appendices

APPENDIX A — DESCRIPTION OF THE SERVICES

The backstopping Services are as given in Terms of Reference Clause 3.

APPENDIX B — REPORTING REQUIREMENTS

The reporting requirements are as detailed in Clause 5 of the Terms of Referenc:

APPENDIX C —- KEY PERSONNEL AND SUBCONSULTANTS

Il Dr. Louis Verchot

2. Dr. Markus Walsh

3. Dr. Keith D. Shepherd
4. Dr. Anja Boye

5. Dr. Laure Dutaur

6. Dr. Robert Zomer

APPENDIX D —- BREAKDOWN OF CONTRACT PRICE IN FOREI(;

CURRENCY
e Technical Assistance - US$ 403,600.00
e Field Trials - US$ 43,500.00
e  Minor Equipment - US$ 13.800.00
US$ 460,900.00
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APPENDIX E — BREAKDOWN OF CONTRACT PRICE IN LOCAL CURRENCY

N/A

APPENDIX F — SERVICES AND FACILITIES PROVIDED BY THE CI I 'NT

All data, documents and any other information required and that relates to this
assignment.
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Dr. Louis V. Verchot

Address: International Centre for Research in Agroforestry

(ICRAF) Phone: 254-2-524 23!
P.O. Box 30677, Nairobi Kenya Fax: 245-2-524 00
L.verchot@cgiar.org Cell:  254-733-602

Professional Experience

2000 — Present: Senior Scientist/Principal Scientist in Climate Change and Land De
International Centre for Research in Agroforestry, Nairobi, Kenya.

1997 — 1999: Research Fellow, Ecosystem Ecologist, Institute of Ecosystem Stud
Millbrook, NY.

1995 109 Post Doctoral Fellow, Woods Hole Research Center / Instituto de P
Ambiental de Amozonia, Universidade, Federal do Para, Belém, Br
EMBRAPA.

1991 — 1994 Research Assistant for the Woodlot Forestry Research and Develop
Program at North Carolina State University, Raleigh, NC.

1988 — 1991: Forestry Advisor on the Senegal Reforestation Project (USAID 685
Employed by Louis Berger International, Inc. East Orange, N.J.

1986 — 1987: Forestry Advisor, member of the technical assistance team for the
Reforestation Project of Bulkiemdé and Sanguié Provinces, Burkin:

1984 — 1986: Forestry Extension Agent, Peace Corps, Burkina Faso.

1984: Forestry Aid. U.S. Forest Service Urban Forestry Experiment Stati:
Syracuse, N.Y.

1981: Forestry Technician, U.S. Forest Service, North East Forest Experin

Station field office, East Corinth, Maine.

Honors and Awards

Global Climate Change Distinguished Post Doctoral Fellowship -- U.S. Departme
Energy. 1995

Elected Secretary of the International Union of Soil Scientists for Division 4 —Ro!=

in Sustaining Society and the Environment 2002.

Award from Agriculture/Livestock Research Support Programme (EU and Kenya
collaborative project between KARI and ICRAF for project entitled ‘ Assessment «
emerging soil fertility constraints with particular emphasis on potassium.’ 2002.

Grants

e Nitrogen Loss in Piedmont Forested Filter Zones. 1992-1994. NC Water Res:

Institute, $47K.
¢ Effects of N Deposition on Gaseous N Loss from Temperate Forest Ecosysten
2004. US Environmental Protection Agency, US$890K.

e Land Degradation and Sustainability Indicators. 2001-2004. Government of It
239K.

e Apgrobiodiversity (Latin America, Southeast Asia, Africa). 2001-2003. Europs

Union. 3.1 million.
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e N Mineralization in Agroforestry Systems. 2001. IAEA Visiting Scientist Fc'lc wship.
$30K.

e Homeostasis and Degradation in Fragile Tropical Agroecosystems, US Natiora
Science Foundation Biocomplexity Program (through Cornell University). §1 7 nillion.

e Microbial biodiversity in agroforestry systems. 2001. Rockefeller Foundation 66

e Inter-Centre Working Group on Climate Change. 2002. USAID: $80K. CID \: $50K.

e Strengthening the Science-Policy Links in the Area of Climate Change 2002 EP.
$26K.

e Pest and Disease Management in East and Southern Africa. SIDA Natur. $2° 0<.
Institutional Arrangements and Transactions Costs in Environmental Service "'1jects.
2003. DANIDA. $98K.

e Strengthening the Science-Policy Links in the Area of Climate Change 2003 EP.
$41K.

e Western Kenya Integrated Ecosystem Management Project Design Grant. 20
Global Environment Facility. $250K.

e Homeostasis and Degradation in Fragile Tropical Agroecosystems. 2003-2005
DANIDA. $193K.

e Microbial Ecology and Soil Health. 2003. Rockefeller Foundation. $52K.

e Valorisation of within-farm soil fertility gradients to enhance agricultural proci tion

and environmental service functions in smallholder farms in East Africa. 2001 2005.
Rockefeller Foundation (Through TSBF). $350K.

e ENvironment and COmmunity based framework for designing aFORestation
reforestation and revegetation projects in the CDM: methodology developme:t 1nd case
studies (ENCOFOR) 2004 — 2007. European Union (Through FACE Founda ¢ and
KU Leuven). $2.1 million.

e An Ecosystem Approach to Restoring West African Drylands and Improving K iral

Livelihoods through Agroforestry-based Land Management Interventions 2004 2007.
$1.9 million.

e Strengthening the Science-Policy Links in the Area of Climate Change 2003 EP.
$80K.

e Western Kenya Integrated Ecosystem Management Project. 2005-2010. Glol:
Environment Facility. $4.1 million.

o Inter-Centre Working Group on Climate Change. 2006. USAID. $100K.

e Carbon, Conservation and Livelihoods. 2007. World Wildlife Fund. $50K.

e Carbon Benefits Project (CBP): Modeling, Measurement, and Monitoring. 20
Global Environment Facility $3.0 million (pending final approval).

e Making Carbon Finance Work for Rural Poverty Reduction. 2008-2012. Com
Foundation. 200K.

2009.

Publications

Peer Reviewed Journal Articles
1. Verchot, L.V. 1994, Nitrogen biogeochemical cycling in Piedmont vegetated filter zon «. Ph.D.
Dissertation. North Carolina State University.

2. Potter, C., E.A. Davidson and L.V. Verchot. 1996. Estimation of global biogeocher c:| controls
and seasonality in soil methane consumption. Chemosphere. 32:2219-2246.

3. Verchot, L.V., E.C. Franklin and J.W. Gilliam. 1997. Nitrogen cycling in Piedmont ve ¢ ated filter
zones. I Surface Soil Processes. Journal of Environmental Quality. 26:327-336.

4, Verchot, L.V, E.C. Franklin and J.W. Gilliam. 1997. Nitrogen cycling in Piedmont ve ¢ ated filter
zones. 1T Subsurface nitrate attenuation. Journal of Environmental Quality. 26:337-347

5. Verchot, L.V., E.C. Franklin and J.W. Gilliam. 1998. Effects of agricultural runoff << crsion on
nitrate reduction in forested filter zone soils. Soil Science Society of America Journal 67 | 719-1724.
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11.

12.

137

14.

15

16.

17.

18.

19.

20.
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Cattdnio, J.H., E.A. Davidson, D.C. Nepstad, L.V. Verchot, and I.L. Ackerm:
Intensificagdo do periodo seco e fluxo de CO, do solo de uma floresta priméria 1o
Amazonico. Boletim Tecnico da Faculdade de Ciéngias Agrarias do Para (Technical Bu I«
Faculty of Agricultural Sciences of Pard) No. 28.

Catténio, J.H.,, E.A. Davidson, L.V. Verchot, D.C. Nepstad, and IL. Ackerm:n
Intensificagdo do periodo seco e fluxo de oxido nitrico, oxido nitroso e metano do ol
floresta primaria de terra firme no Sudeste Amazonico. Boletim Tecnico da Faculdade |
Agrérias do Pard (Technical Bulletin of the Faculty of Agricultural Sciences of Pard) No

Verchot, L.V., E.A. Davidson, J.H. Cattanio, I.LL.. Ackerman, H.E. Erickson and M. K -
Land-use change and biogeochemical controls of nitrogen oxide emissions from soil
Amazonia. Global Biogeochemical Cycles. 13: 31-46.

Verchot, L.V. 1999. Cold storage of a tropical soil decreases nitrification potential. Sc i
Am. J. 63:1942-1944.

Verchot, L.V., E.A. Davidson, J.H. Cattidnio and I.L. Ackerman. 2000. Land-use !
biogeochemical controls of methane fluxes in soils of eastern Amazonia. Ecosystems. 3:1]

Davidson, E.A., L.V. Verchot, J.H. Cattinio, I.L. Ackerman and J.E.M. Carvalho. 200(
soil water content on soil respiration in forests and cattle pastures of eastern
Biogeochemistry. 48:53-69.

Davidson, E.A., M. Keller, H.E. Erickson, L.V. Verchot. E. Veldkamp. 2000. A cross-
conceptual model of nitrous oxide and nitric oxide emissions from soils. BioScience 50:

Davidson, E.A. and L.V. Verchot. 2000. Testing the hole-in-the-pipe model of nitric
oxide emissions from soils using the TRAGNET database. Global Biogeochemi a
14:1035-1042.

Verchot, L.V., Z. Holmes, L. Mulon, P.M. Groffman and G.M. Lovett. 2001. Gross ver:
of N mineralization and nitrification as indicators of functional differences between
Soil Biology and Biochemistry. 33: 1889-1901.

Verchot, L.V., P.M. Groffman and D.A. Frank. 2002 Landscape versus ungulate cont o
mineralization and gross nitrification in semi-arid grasslands of Yellowstone Nationa! P’
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Parties to the Kyoto Protocol, Buenos Aires, December 2004.

Verchot, L.V., O. van Straaten, and R. Zomer. Implications of Country-Level Decis
Specification of Crown Cover in the Definition of Forests for Land Area Eligible for A

and Reforestation Activities in the CDM. ENCOFOR Side event at the 10™ Confercn

Parties to the Kyoto Protocol, Buenos Aires, December 2004.

Marenya, P.P., H.A. Markewich, A.O. Odenyo, S.J. Riha, L.V. Verchot, and J. Wan
Dynamics of poverty and soil degradation on smallholder farms in central and westen

Workshop for Enhancing Collaborative Research on the Environment in Sub-Saha
National Science Foundation on Sub-Saharan Africa, Arlington , VA. January 24-6, 2005

Kinyangi, J., J. Lehmann, A. Pell, J. Thies, S. Ngoze. S. Riha, D. Mbugua, and L. Ver
Soil organic matter stabilization and associated degradation threshold dynamics. In Wor
of Soil Science, 9-14 July 2006, Philadelphia . Abstract 18131, poster 138-54.

Ngoze S., S.J. Riha. J.M. Kinyangi, J. Lehmann, L. Verchot, D. Mbugua, and A.N. Pell
fertility degradation and management ia the highlands of Kenya. In World Congress of &
9-14 July 2006, Philadelphia . Abstract; poster 147-11.

Riha S.J. , €.B. Barmreit, [.E. Blume,‘.I.M. Kinyangi, C.J. Lehmann, P.P. Marenya, D.I\
C.F. Nicholson, S.O. Ngoze, D. Parsons, L.V. Verchot, and A.N. Pell. 2006. Long-Term

Biophysical Dynamics of Soil Degradation in the Kenyan Highlands. In World Congr

Science, 9-14 July 2006, Philadelphia . Abstract 18227, poster 156-2

Verchot, L.V. Smallholder carbon development projects: linking climate change mitis:

poverty reduction. 12" Conference of the Parties to the UNFCCC, 6 November 20(
Kenya.

Achten, W., B. Muys, E. Mathijs, AND L. Verchot. 2006. Biodiesel production from
developing countries: life cycle and relevant impact categories. In: Conference biomass
challenges for agriculture, 25-26 September 2006, Bruges, Belgium. Book of abstracts, p

Achten, W., E. Mathijs, L. Verchot, V.P. Singh, and B. Muys. 2007. Bio-diesel from Jat
cycle and environmental impact. In: International energy farming congress, 13-15 March
of Abstracts.

Achten, W., E. Mathijs, L. Verchot, V.P. Singh, and B. Muys. 2007. Bio-diesel from Ja!
life-cycle perspective. FACT seminar on Jatropha curcas L.: Agronomy and Genetics. 21

2007, Wageningen, the Netherlands. Book of abstracts.

Achten, W., E. Mathijs, L. Verchot, V.P. Singh, and B. Muys. 2007. Life-cycle assessm
diesel from Jatropha curcas L.: energy balance, impact on global warming, land use imp
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International Conference on LCA in foods, 25-26 April 2007, Gothenburg, Sweden ok of
Abstracts.

43. Verchot, L.V., 2007. Mitigation Potential in Agriculture. 2007. In: Mitigation I otential,
Effectiveness, Efficiency Costs And Benefits of Promising Current and Future Policies )lcasures
and Technologies at the Sectoral Level and Within a National/Regional Strategy. Third /I« cting of
the Ad-Hoc Working Group on Further Commitments for Annex I Parties under the Kyot ''rotocol.
Bonn, Germany, 14 May 2007.

44, Verchot, L.V., O. van Straaten, R. Zomer, and B. Muys. 2007. Analysis of the impact o' t/.¢ crown
cover specification on land suitability for the CDM. ENCOFOR Final Workshop: Tools ‘o~ CDM
A/R Project Sevelopers. Bonn, Germany, 14 May 2007.

45. Muys, B., W. Achten, E. Mathijs, V.P. Singh and L. Verchot. 2007. Bio-diesel production from
Jatropha curcas L.: energy balance, global warming potential and land use impact. Book «f :bstracts
of the Third International Conference on Renewable Resources and Biorefineries, 4-6 |1 e, 2007,
Ghent, Belgium. 55.

46. Mutegi, JK. and L.V. Verchot. 2007. Soil-atmosphere Exchange of Greenhouse Gase d their
Biogeochemical Drivers as Influenced by Land Use Change in Western Kenya. Soil Science Society
of East Africa. Embu, Kenya. December 2007.

47. Verchot. L.V. and J.K. Mutegi. 2007. Opportunities for Climate Change Mitigati
Sustainable Land Management: A Semi-quantitative Assessment of Costs and Reduct!

hrough
Levels.

Embu, Kenya. December 2007.

Education

Languages

Doctor of Philosophy Degree (Ph.D.) in Forestry with a minor in Soils at N
Carolina State University, 1994. Raleigh, N.C. Dissertation Title: Nitroge
Biogeochemical Cycling in Piedmont Vegetated Filter Zones.

Master of Science (M.S.) in Silviculture, 1987, State University of New York
College of Environmental Science and Forestry at Syracuse. Thesis title:
Relationships of Soil Physical Properties to Soil Compaction in Timber Har v sting
Operations.

Bachelor of Science (B.S.) in Forest Management, 1980, Rutgers Universit: . ook
College, New Brunswick, NJ. j

Professional Memberships

Personal

English: Native

French: Speaking — excellent Reading — excellent Writing — good
Portuguese (Brazil): Speaking — very good Reading —very good ~ Writing — fair
American Geophysical Union, International Union of Soil Science, Soil Scierce

Society of America, International Soil Science Society, American Society
Agronomy, Ecological Society of America. |

Born 1958 in Caribou, Maine, U.S. Citizen, Married, Two children.
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Name: Markus G. Walsh
Current Position at ICRAF: senior ecologist
Date joined ICRAF: March 1997
Current Duty Station at ICRAF: Kisumu, Kenya

EDUCATION

1995 — 1997 Post-doctoral research fellow, Dept. Rangeland Ecology ¢&
Management, Texas A&M University, College Station.

1991 -1995 | PhD Rangeland Ecology, Texas A&M University, College S ation.

1989 — 1991 Post-graduate coursework, Faculty International Agricultiral
Development, Technical University of Berlin, Berlin.

1981 - 1986 BSc, Animal Science, BSc Agricultural Mechanization, Iow a State
University, Ames.

PUBLICATIONS

Peer reviewed:

Walsh, M. G. in progress. Critical soil condition: a spectral indicator ‘or early
detection of irreversible ecosystem change. Global Change Biology.

Walsh, M. G. and A. Awiti. in progress. Soil organic carbon turncver and
associated fertility impacts following rainforest conversion in western <enya.
Ecology.

Cohen M. J,, K. D. Shepherd and M. G. Walsh. in press. Measuring, predicting
and mapping surface infiltration across a tropical watershed. Geodern

Vagen T. G, M. G. Walsh and K. D. Shepherd. 2006. VNIR spectros-cpy for
characterization of landscape levels change in soil quality ol owing
deforestation in the highlands of Madagascar. Geoderma.

Vagen T. G., K. D. Shepherd and M. G. Walsh. 2006. Stable carbon isctcpes as
evidence of past land use and soil organic carbon dynamics under ‘and use
conversions in Madagascar. Geoderma.

Brown D., K. D. Shepherd and M. G. Walsh. 2005. Global soil character zation
using VNIR reflectance libraries and boosted regression trees. Geode 1.

Cohen M. J., K. D. Shepherd and M. G. Walsh. 2004. Empirical reformulation of
the Universal Soil Loss Equation for erosion risk assessment in a tropical
watershed. Development Policy Review, 22 (4): 381-403.
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Cohen M. J., K. D. Shepherd and M. G. Walsh. 2004. Watershed scale vlifation
of the universal soil loss equation in Western Kenya. Geoderma.

Shepherd K. D. and M. G. Walsh. 2003. Rapid soil analysis using liffuse
reflectance spectrometry. In: R. Lal. Encyclopedia of Soil Science, 2°¢ ¢ fion.

Shepherd, K. D. and M. G. Walsh. 2002. Development of reflectance soectral
libraries for characterization of soil properties. Soil Science Society of A merica
Journal, 66(3): 988-998.

Walsh M. G., I. Hary and H. J. Schwartz. 1999. Use of GIS and methods for

processing uncertain knowledge for evaluating natural resource manag ement
strategies in pastoral systems. In: K. J., Peters (ed.). Resourcenknappcit und
Erhaltung der Lebensgrundlage - die Herausforderung an die /i kunft.

Humboldt University Press, Berlin.

Schwartz H. J.,, M. G. Walsh and I. Hary. 1999. Evaluation of oplicns for
natural resource management in pastoral systems in East Africa: Cas fudies
in Uganda and Eritrea. In: K. ], Peters (ed.). Resourcenknapple t und
Erhaltung der Lebensgrundlage - die Herausforderung an die 7 ikunft.
Humboldt University Press, Berlin.

Walsh M. G. 1995. A bayes network for modeling landuse intensity in | astoral
ecosystems in Northern Kenya. Ph.D dissertation. Dept. of Rangeland I cology
and Management, Texas A&M University, College Station, Texas, 7764

Walsh M. G. and H. J. Schwartz. 1993. The productive potential of the carel: In:
H.]. Schwartz and M. Dioli M. (eds). The one-humped camel in 'astern
Africa: A pictorial guide to diseases, health care and managemen' Verlag
Joseph Margraf, Weikersheim, Germany.

Schwartz H. J. and M. G. Walsh (1993-1994, 6 volumes including 36 map:) Range
Unit Inventory. Range Management Handbook of Kenya, vol. Il b, ¢, d ¢, f, g.
Min. of Agriculture, Range Management Division, Nairobi, Kenya.

Technical reports:

Swallow B., M. G. Walsh, D. Nyantika, S. Murithi, Q. Noordin, C. Ong, 21 K. D.
Shepherd. 2002. Improved Land management in the Lake Victoria Basin:
annual technical report July 2001 to June 2002. Natural Resource ! roblems,

Priorities and Policies Programme Working Paper Series 2002-2. !lairobi:
ICRAF.

Swallow B., M. G. Walsh, F. Mugo, C. Ong, and K. Shepherd. 2001. I'nproved
Land management in the Lake Victoria Basin: annual technical report July

2000 to June 2001. Natural Resource Problems, Priorities and ‘olicies
Programme Working Paper Series 2001-4. Nairobi: ICRAF.
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Shepherd K. D. and M. G. Walsh. (2001). Light reflectance provide

assessment of soil quality. Natural Resource Problems, Priorities an:

Programme Working Paper 2001-1. International Centre for Rese

Agroforestry, Nairobi, Kenya.

Shepherd K. D., M. G. Walsh, F. Mugo, C. Ong, T. Hansen, B. Swallow,
M. Hai, D. Nyantika, D. Ombalo, M. Grunder, F. Mbote and D.

(2000). Improved land management in the Lake Victoria Basin: Linku

& lake, research & extension, catchment & lake basin. First technis
start-up phase, July 1999 to June 2000. (Working Paper 2000-2)
Ministry of Agriculture and Rural Development, Soil anc
Conservation Branch & National Soil and Water Conservation Progr

Shepherd K. D. and M. G. Walsh. (2000). Sensing soil quality: Evide:

Africa. ICRAF Working paper. November, 1999. Nairobi: ICRAF, 27 |

Shepherd K. D. and M. G. Walsh. 2000. Diffuse reflectance spectromet

NARL long-term experiment—preliminary results. A report to the

Agriculture Research Institute. October 1999. Nairobi: ICRAF.
Kirschnick F., K. D. Shepherd and M. G. Walsh M. (1998) A frame

strategic planning and priority setting for an international agri

research organization. Working Paper, ICRAF.

Walsh M. G. and H. J. Schwartz (1996). A study of land use potential
Setite, Eritrea. Technical report. German Development Agency
Ministry of Agriculture, Asmara, Eritrea.

Schwartz H. J., M. G. Walsh and 1. Hary. (1996). Land use potential in th:
Ranching Scheme, Uganda. Technical report. German Developmen!
(GTZ), Kampala, Uganda.

Proceedings:

Awiti A. O., M. G. Walsh, and K. D. Shepherd. 2005. The effects of land u

cover change on soil functional capacity: patterns, process and imp

Paper at Deutscher Tropentag, October 11-13, 2005, Hohenheim “The
Food & Product Chain—Dynamics, Innovations, Conflicts, Strategies

Awiti A. O, M. G. Walsh and C. Omuto. 2004: Consequences of las

change: Land management and policy options. In Mungai, D. B.Swa
Mburu, L. Onyango, A, Njui (Eds.). Proceedings of a workshop on R

Environmental and Agricultural Decline in the Nyando Riv:
December 9*"-11* 2002, Kisumu, Kenya.

Awiti A. O.,, M. G. Walsh and K. D. Shepherd. 2004. Spectral discrimir:
changes in soil properties associated with tropical forest conve:s

Woomer, P. L. and Lynam, J. K. (Eds.). Enhanced Soil Productivit
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and Southern Africa: Rockefeller Foundation Grantees Workshop,

September 2004, Safari Park Hotel, Nairobi, Kenya.

Walsh, M. G. 2004. Identification of sediment sources and sinks in the
river basin. In D. Mungai, B. Swallow, J. Mburu, L. Onyango and

(eds.), Proceedings of a Workshop on Reversing Environmern:
Agricultural Decline in the Nyando River Basin, ICRAF: Nairobi, Ker

Walsh, M. G. 2002. Sensing soil quality: diffuse reflectance spect

Multidisciplinary Training Programme on Tropical Lakes and
Ecosystem Management, 14 December 2002, Naivasha, Kenya.

Brown D. J., K. D. Shepherd and M. G. Walsh. 2003. Soil classification !
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VNIR diffuse reflectance spectroscopy. Paper presented at ASA-CSE.

Annual Meetings, 2-6 November 2003, Denver, Colorado, USA.
Shepherd K. D. and M. G. Walsh. 2003. Rapid characterization of soil qu

organic resource quality using reflectance spectroscopy. Paper prese

the APSIM Workshop “Integrated Nutrient Management in

Cropping Systems: Improved Capabilities in  Modellin

Recommendations”, 20-22 January 2003, World Agroforestry Centre
Kenya

Shepherd, K. D. and M. G. Walsh. 2003. Why nutrient balances? A Frame

Large-area Surveillance of Soil Degradation. Paper presented

Wageningen University — FAO Workshop on Scaling Soil Nutrient %

17-18 February 2003, Fairview Hotel, Nairobi, Kenya.

Shepherd K. D. and M. G. Walsh. 2003. Scientific advances in
methodologies for carbon offset projects. Paper presented at th:

IUCN-FAO Technical Workshop on Forests and the Clean Devel

Mechanism in Africa, 22-24 January 2003, UNEP, Nairobi, Kenya.

Shepherd K. D., M. G. Walsh and A. O. Awiti. 2003. Use of soil spectral i
for assessing and monitoring soil quality. Paper presented at Af
SSSA Annual Meetings, 2-6 November 2003, Denver, Colorado, USA

Shepherd K. D. and M. G. Walsh. 2003. Improving accuracy and quali

of routine soil analyses using diffuse reflectance spectroscop

presented at ASA-CSSA-SSSA Annual Meetings, 2-6 Novembe

Denver, Colorado, USA.

Walsh M. G., and K. D. Shepherd. 2003. Quantifying effects of historic |

change on soil organic carbon using soil reflectance libraries. Paper |
at ASA-CSSA-SSSA Annual Meetings, 2-6 November 2003,
Colorado, USA.
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Walsh M. G,, K. D. Shepherd, A. O. Awiti and R. Coe. 2003. Spectral de
erosion phase transitions in large watersheds. Paper presented at AS A

SSSA Annual Meetings, 2-6 November 2003, Denver, Colorado, US/

Brown D. J., K. D. Shepherd and M. G. Walsh. 2003. Soil classification
VNIR diffuse reflectance spectroscopy. Paper presented at ASA-CS5

Annual Meetings, 2-6 November 2003, Denver, Colorado, USA.

Cohen, M. J., K. D. Shepherd and M. G. Walsh. 2003. Soil erodibility et
using diffuse reflectance spectroscopy. Paper presented at ASA-CS5

Annual Meetings, 2-6 November 2003, Denver, Colorado, USA.

Vagen T. G., K. D. Shepherd and M. G. Walsh. 2003. Deforestation and

change in the highlands of Madagascar: sensing change in soil qua
near infrared reflectance spectroscopy. Paper presented at ASA-C!
Annual Meetings, 2-6 November 2003, Denver, Colorado, USA.

Thine C. O., M. G. Walsh, K. D. Shepherd and R. Coe. 2003. Prediction «
measured infiltration rates using diffuse reflectance spectroscop
presented at ASA-CSSA-SSSA Annual Meetings, 2-6 Novembe

Denver, Colorado, USA.

Vagen T. G.,, M. G. Walsh, and K. D. Shepherd. 2003. Change Detection

Image Classification and Spectral Mixture Analysis Techniques:
Burning in the Highlands of Madagascar. Poster presented at A

SSSA Annual Meetings, 2-6 November 2003, Denver, Colorado, USA

Swift M., A. Bationo, E. Barrios, G. Brown, F. Place, J. Ramisch, K. D. S
A. Stroud, B. Vanlauwe, L. Verchot and M. G. Walsh. 2003. Land :

problems: advances in methodological and empirical research
challenges. A paper presented at World Agroforestry and the |

conference on the occasion of the 25th anniversary of ICRAF, 1-5 N

2003, Nairobi, Kenya.

Walsh M. G, A. Albrecht and K. D. Shepherd. 2002. Diffuse refl
spectrometry for quantifying erosion and land cover effects on so
stocks. Paper presented at International Collogium on Land Use, Ercs
Carbon Sequestration, 23-28 September 2002, Agropolis Center, Mon

Shepherd K. D. and M. G. Walsh. 2002. Sensing soil quality: A protocol (o

area diagnostic surveillance of soil condition. Transactions of the 17
Congress of Soil Science, 14-21 August, Bangkok, Thailand.

Walsh M. G. and K. D. Shepherd. 2002. Sensing soil quality: A protocol ‘o

area diagnostic surveillance of soil condition. Transactions of the 17
Congress of Soil Science, 14-21 August, Bangkok, Thailand, p.1886.

Walsh M. G. and A. Albrecht. 2002. Diffuse Reflectance Spectron
Assessment of Carbon Sequestration Niches and Management Oppcr
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in Western Kenya. Proc. Int. Carbon Sequestration and Erosion W

17-19th September, IRD, Montpellier, France.
Awiti A. O, M. G. Walsh and K. D. Shepherd (2001). Assessment o

potential in the Lake Victoria Basin. In: Proc. 5* Africa GIS Cos

UNEP, 5-9 November, 2001, Nairobi, Kenya.

Walsh M. G., K.D. Shepherd, A. O. Awiti, O. Ochieng and T. Svan Hans

Diagnostic surveillance of soil erosion and nutrient runoff in

Victoria Basin. In: Proc. KL-2000 UNESCO/IUFRO Symposium: Fore«!

— Water — People in the Humid Tropics. 30 July — 4 August, 2000, U
of Kebangsam, Malaysia.

Walsh M. G., H. J. Schwartz and M. M. Kothmann. 1995. Modelin;

decision processes in pastoral ecosystems in Northern Kenya. In:

Wild and Domesticated Ruminants in Extensive Landuse Systems, I 1

University, Berlin.

Walsh M. G., Kothmann M. M. and K. L. Risenhoover. 1995. Spatial dec:
mobile pastoralists. In: Proceedings of Decision Support 2000 Confer:

18th - 23 1995 Toronto, Canada.

Risenhoover K. L., M. G. Walsh, S. B. Murden and C.M. Doucet. 1995. |
resource heterogeneity and its influence on ungulate use of la

Seattle Washington.

Doucet C. M., M. G. Walsh, K. L. Risenhoover and S. B. Murd:

Landscape-level foraging responses of White-Tailed deer to
changes in resource heterogeneity. In: Proceedings of the Wildlif
Annual Meeting 1995, Seattle Washington.
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Invited paper In: Proceedings of the Wildlife Society Annual Meet

Murden S. B., C. M. Doucet, M. G. Walsh and K. L. Risenhoover. 1995. /.

fine-scale resource heterogeneity using low-level aerial photogr:

Proceedings of the Wildlife Society Annual Meeting 1995
Washington.

Risenhoover K. L., J. Price and M. G. Walsh. 1994. Influence of m

landscape structure. In: Proceedings of the Wildlife Society Annua
1994, Alberquerque, New Mexico.

Walsh M. G., D. K. Loh, M. M. Kothmann and K. L. Risenhoover. 1995

1995,

1995.
poral
ociety

essing

. In:
seattle

1g on

\leeting

resource based habitat partitioning in multi-species grazing syl
Northern Kenya. In: Proceedings of the Society for Range Mar:

Annual Meeting. Albuquerque, New Mexico.

Walsh M. G. 1991. Niche structure of domesticated herbivores in a
thornbush savanna in Northern Kenya. In: Proceeedings of
International Rangeland Congress, Montpellier, France.
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Herlocker D. J., M. G. Walsh, W. Schultka, H. J. Schwartz and D. Walt!
Range condition change in Northern Kenya and its consequences to |
production systems. In: Proceeedings of the IV*" International R

Congress, Montpellier, France.

L

Schwartz H. J. and M. G. Walsh. 1990. Improving the reproductive capact

camel: consequences to production systems. In: Proc. Is it possible t
the reproductive capacity of the camel ? Maison-Alfort, Paris, Franc:

KEY MEMBERSHIPS
Society for Range Management
Ecological Society of America

PRIZES AND AWARDS

Tom Slick graduate research fellowship, College of Agriculture, Texas At

University (1994).

Sid Kyle graduate research fellowship, Dept. of Rangeland Ecology and
Management, Texas A&M University (1993).

STUDENT SUPERVISION

e Alex Awiti (PhD, Botany Dept., University of Nairobi, current)

e Christian O. Thine (PhD, Agricultural Engineering Dept. Universi

Nairobi, current)

o Paul Abuom (PhD, Dept. Environmental Sciences, Edgerton Univ
current)

o Jeff de Graffenried (PhD, Soil Science Dept., University of Alaban
current)

e Samuel Kithuku (MSc, Agronomy Dept., Moi University, current

e Julius Onyango-C’Oredo (MSc, Dept. Rural and Urban Planning,
University, current)

e Tor Gunnar-Vagen (PhD, Dept. of Soil Science, Norwegian Agrict
University, 2005)

e Thomas Owiyo (PhD, Soil Science Dept. Cornell University, 2005

o Kelebogil"é Mfundisi (PhD, Zenter fuer Entwicklungsforschung, B
University, 2005)

e Mathew Cohen (PhD, Center for Wetlands Research, University o

2003)

CAREER SUMMARY

1991.
storal
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of the
prove

f
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orida,

2000 - Senior ecologist, Team Leader Western Kenya, World Agr

restry
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Center (ICRAF), Kisumu, Kenya.

1997-2000

Landscape Ecologist, and GIS/RS Laboratory Supervisor,
International Center for Research in Agroforestry (ICRAF),
Nairobi, Kenya.

1989-1991

Rangeland ecology consultant. German Development Agern:
(GTZ), project feasibility and environmental impact assesse it
missions in Kenya, Eritrea, Uganda, Ethiopia and Djibouti.

1986-1989

Research station manager, German Development Agency ((.1 /) /
University of Nairobi Small Ruminant and Camel Research > 'ation,
Ngare Ndare, Kenya.
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Keith D Shepherd — Curriculum Vitae

CONTACT DETAILS

World Agroforestry Centre, (International Centre for Research in Agroforestry

RAF),

ICRAF House, United Nations Avenue, Limuru Road, P O Box 30677, Nairobi, Kenva

Tel: +254 20 7224000 or 7224173 (direct) or +1 650 833 6645
Fax: +254 20 7224001 or +1 650 833 6646
Email: K.Shepherd@cgiar.org

EDUCATION

University of Reading, UK: PhD in Agricultural Botany, 1985: BSc (Upper secon:
Soil Science, 1976.

APPOINTMENTS

Principal Scientist: Soil Scientist, Land & People Theme, ICRAF, Nairobi, Ken

2002 — present.
Development and testing of new methods for rapid assessment of soil fertilit

degradation and their application to improved land management in the tropics :

tropics.

Senior Scientist: Soil Scientist, Natural Resources Strategies and Poiicy Prog

ICRAF, Nairobi, Kenya, May 2000 — July 2002.
Development and testing of new methods for rapid assessment of soil fertilit

degradation and their application to improved land management in eastern and
Africa.

Senior Scientist: Systems Agronomist, Natural Resources Strategies arc

Programme, ICRAF, Nairobi, Kenya, June 1993 -- March 2000.

Ecological-economic impact assessment of agroforestry interventions in easte
southern Africa. Development of new methods for remote sensing of soil degradaic

remote sensing and diffuse reflectance spectroscopy.

Scientist: On-Farm Agronomist, Characterization and Impact Programme, Inter
Centre for Research in Agroforestry (ICRAF), PO Box 30677, Nairobi, Kenya, [ e

1989 - June 1993.

Development of methods for participatory on-farm agroforestry research in easte

southern Africa.

Chief Adaptive Research Officer, Jebel Marra Rural Development Project, South

Sudan, for Hunting Technical Services Limited, February 1988 - December 1989

Adaptive research work on crop-livestock farming systems and agroforestry in 2

area of western Sudan.

Research Fellow, Department of Soil Science, University of Reading, August
December 1987; and Collaborative Research Fellow, Physics Unit, Soils Depz:
International Rice Research Institute, Los Banos, Philippines, October 1985 - Jurne

Research on crop growth and soil water relations in rice-based cropping systems
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Research Student, Department of Agricultural Botany, University of Reading
1984 - August 1984.

PhD thesis on growth, water use and yield of barley in Mediterranean-type envirci

Research Assistant, Farming Systems Programme, International Centre for Aqi
Research in the Dry Areas (ICARDA), Aleppo, Syria, August 1979 - December 193!

Research on crop growth, nutrient and soil water relations in Mediterranean areas

Dryland Crop Agronomist, Agricultural Research Division, University Coll

Swaziland, Luyengo, Swaziland, August 1976 - August 1978.
Soil and water conservation research for dryland crops.

SELECTED PUBLICATIONS

Papers in refereed journals (chronological order)

Shepherd KD and Soule MJ (1998) Economic and ecological impacts of soil management on ws

farms: a dynamic simulation model. Agricufture, Ecosystems & Environment 71:131-146
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