
Agency For International Development 

CONTRACT INFORMATION MANAGEMENT SYSTEM (CIMS) JO 
DIRECT ACTION DATA FORM 

For awards to U.S. Individuals and Third Country Nationals (not FSNs) with a TEC less thanOv 1 2 1991 
or equal to $25,000, only the shaded Items on pages 	1- of the form need to be completed. 

SECTION 1: GENERAL AWARD INFORMATION (All Actions) 
ls, Bae o Award Number lb. Basic Mod Number I lo, Order Number Id. Order Mod Number 

511-0780-G-00-1424-00 	 1 00 
AWARD NUMBER COMPONENTS [items 2-6] NOTE: For modifications and orders - these Items refer to the Baslo Award. 

2. Country/Office (Award Prefix) 	 3. Project Number 
511 	 1 0780
 

4. Procurement Instrument: Report one of the following codes to Identify the type of action. For a work order or a modification to a 
contract or work order, Indicate the catugory of the basic contract, 

A -	 Cooperative Agreement - N - Other Federal Schedule Order 
B - Basic Ordering Agreement (BOA) 00 - Purchase Order (P0)
 
C - Contract (Other than BOA, DC, IC, P0, RC, PSC) - P - Participating Agency Service Agreement (PASA)
 
D - Definite Quantity Contract (DOC) 0Q - Requirements Contract (RC)
 
E - Blanket Purchase Agreement (BPA) R - Resources Support Services Agreement (RSSA)


X 	 G -Grant S - Personal Services Contract (PSC) 
I - Indefinite Quantity Contract (IOC) X - Ribbon PASA 
M -	 GSA Schedule Order Z - Ribbon Contract (Buy-in) 

5. Participating Agency (PASAIRSSA only) 	 6.FY of Award 

7. Award Description 

TO PROVIDE FUNDS FOR A BIOLOGICAL AND ECONOMIC ANALYSIS OF SUSTAINABLE SELECTIVE
 
LOGGING IN BOLIVIA'S LOWLIAND TROPICAL FORESTS.
 

8. Principal Place of Performance 
a. A.I.Dr Country Code or Name 

511 

U*S. 
ONLY 

b.Cty
Cy a. State d. Zip Code 

9. Benef;'ng Country (A.I.D. Country Code or Name) 

511
 
10. Project Officer 
Ontry Code/Org. Symbol or A.I.D./W Org. Symbol Last Name I First IMI 

511- USAID/Bolivia I SLEEPER 	 JONATHAN A.
 
11. 	Requirement Received by Pro- 12. Date Award Signed by 13. Effective Date of Award 14. Estimated Completion

curing Office (MMIDOOY) A.I.D (MMIDDlW) (MMIDDIYY) Date (MMIDDIYY) 
8/27/91 9/9/91 9/9/91 	 10/30/94
 

BASICAWARDS ONLY 
15a. SIC Code 1 5b. IsThis Vendor a Small Business for the SIC of Award? 16. Product/Service Code 

[:D Yes ED No 

BASIC AWARDS AND ORDERS ONLY 
17. 	 Procurement Type 

A - Technical Services To A.I.D. F - Participant Training 
B - Technical Services to Host Country G - Procurement Service Agent (PSA) 
C -Commodities 4 H - ResearchIz D - Training Services to A.I.D. Iz I - Architect and Engineering Services 

__ E -Training Services to Host Country J - Construction 

18, Negotiator (Last, First, Ml) 	 Country Code &Org. Symbol or Sgau 
A.I.D./W Org. Symbol jt u r k/

ZAMB 'ANA, MAX 	 USAID/Bolivia I 

19. 	Contraot Officer (Last, First, MI) Country Code &Org. Symbol or Slgna re 
A.I.D./W Org. Symbol I 

BUCHER, CLEMENT J. 	 USAID/Bolivia
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CONTRACT INFORMATION MANAGEMENT SYSTEM (CIMS)
 
DIRECT ACTION DATA FORM
 

GENERAL INSTRUCTIONS 
Use this data form for reporting all contracts, DQCs, 
HCe, GSA and other Federal Schedule Orders, POs,
PSCs and Ribbon Contracts with a total estimated cost 
(TEC) greater than $25,000. Use this form to report allBOAs, BPAs, IQCs, Cooperative Agreements, Grants,
PASAs, RSSAs, and Ribbon PASAs, regardless of dollar 
amount. Use this form to report all awards to U.S. Indl-
viduals and Third Country Nationals (not FSNs), Including
PSCs and POs, regardless of the dollar amount. It 

should also be used to report any orders or modifications 
to all of the'above awards, regardless ofof the modification or order. dollar amountComplete thethe appropriately
labeled sections for different types of awards, 

For awards to U.S. Individuals and Third Country Nationals 
(not FSNs) with a TEC less than or equal to $25,000, only
the shaded Items on pages 1-5 of the form need to be 
completed. If the TEC Is greater than $25,000, all of the 
Items pertaining to awards must be completed. 

When all parts of this form have been completed send one 
copy, along with the requirement document(s) and the. 
award to: 


CIMS Section 

MS/OP/PS/SUP 

Room 1472, SA-14
Agency For International DevelopmentWashington, DC 20523-1418 

For detailed Instructions, consult the Contract Information 

Management System (CIMS) 
 Data Form Instructionual. 

SECTION 1 INSTRUCTIONS 

la. Basic Award Number: Enter the award number 

of the award. For a modification, report the basic award 

number In block la. and the modification number in block 

lb. For actions such as IQC delivery orders, report the 

award number of the basic contract In block la. and the

order number In block 1c. For a modification to an order,
report the basic award number In block la., the order 

number In block lo. 
 and the order modification number in 

block Id.
 

For hIem numbers 2 through 6, see the latest version of the 
Contract Information Bulletin (CIB) on the Uniform Num-
bering System for A.I.D.-Direct Procurement Documents,
for Instructions , fco.desAlstf codes is also 
provided In the ata - hinhnicn4: ,anuai. 
NOTE: For modifications or orders these Items refer to 
the basic award. ES :8 V q- AON ILill 
2. Country/Office (Award Prefix): Report the 
Country or A.I.D./W Aioement Office Code as speci-
fled In the CIB. 

............................ 


3. Project Number: Enter the last four digits of the 
seven-digit project number funding the award. For awards 
funded by operating expense money or money other than 
project funds, enter '0000" (zeros). 

. Participating Agency (PASARSSA only): For 
PASA/RSSA type actions, report the code of the partic ­
patng U.S. Government Agency providing services under 
the agreement. A list of codes Is provided In the CIMS 
Data Form Instruction Manual and In the CIB on Uniform 
Numbering Systems. 

7. Award Description: The award description shall 
consist of a brief one-sentence description of the productsor services being procured. The sentence shadl start with 
the phrase "Contractor/Grantee/Recipient shall provide/
assist/support..." Fill In the Award Description for all basic 
Awards, Orders, and modifications to PASA/RSSA 
awards. 

8. Principal Place of Performance (Country):. 
Report the A.I.D. country code, If available, or the name 
of the area where the work for this award will be primarily
performed. For products, report the code'foiPthe country
where the product Is manufactured. If the place of per­
formance cannot be determined, report the vendor's billing
location. 

9. Benefiting Country:Code, If available, Report the A.I.D. Countryor the name of the country receiving 
technical assistance from this award. 

12. DMayD-Date award signed by A.I.D.: Enter the date on 
which this action (basic award, order or modification) was 
signed by A.I.D. 

15a. SIC Code: Enter the Standard Industrial Classifl­
cation (SIC) code that best describes the product or ser-
Ice acquired In this basic award. See FAR 19.102 for 
codes. A short list containing the codes most often Used in,,,-
A.I.D. Is also provided In the CIMS Data Form instruction 
Manual. 

15b. Small Business (Y/N)?: Check "Yes" If the Ven­
dor Is classified as 'small* for the SIC of the award. 

16. Product or Service Code: Enter the Principal
Product or Service code that best describes the product or 
service acquired in the basic award. A short Nst contain­
ing the codes most often used In A..D. Is provided In the 
CIMS Data Form Instruction Manual. See the FPDS Prod­
uct and Service Codes Manual for a complete Isting, If 
necessary. 

17. Procurement Type: Check the box next to thecode which best describes the category of service or com" 
modity being procured under this award. ,.
 

. ...
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SECTION 2: DATAREQUIRED FOR SPECIFIC TYPES OF ACTIONS
 

GRANTS AND COOPERATIVE AGREEMENTS ONLY
 
20. Grant/Agreement Type .21, Total Amount of Non-

Federal Funds pledged 
to this Grant/Agree-

A - Disaster Assistance -[ 	 C - Other Specific Support Programs ment 
L B- American Schools and Hospitals Abroad (ASHA) 	 D - Title XII Authority 

E - Other than A, B, C, or D 
$218,352 .00
 

GSA & OTHER FEDERAL SCHEDULE ORDERS 
22. Schedule Contract Number 	 23. Name of Federal Agency Awarding Schedule 

IQC BASIC ONLY 
24. IQC Service Area 	 25. Minimum 26. MaxImum (life of contract) 

ORDERS AND CONTRACTS ONLY 
27. 	Advisory &Assistance Services? 

'Yes.. No 

BASIC CONTRACTS ONLY 
28a. Contract Type 

m 
A - Cost-Plus (Fixed Fee) 

- B - Firm Fixed Price 
-
-

F 
G 

- Cost (No Fee) 
- Cost-Plus (Award Fee) 

1.7 K - Fixed Price with Eco­
nmlo Price Adjustment 

28b. If Cost-type Contract, 
Is this a level of effort 
(term) contract? 

C - Time and'Materials - H - Cost-Plus (Incentive Fee) " yesU d No 
U - Labor Hour I - Fixed-Price Incentive 
E -Cost Sharing J J - Fixed-Price Redetermination 

29a. 	Is this a Letter Contract? 29b. Is this a Definitization of a Letter Contract? 
-Yes - No Eyes - No 

30. Preference Program 

[1 A - No Preference Program or Not Usted ] E ­ Tie-bid Preference 
B - 8(a) Program F - Labor Surplus Area (LSA) Set-aside 
C - Small Business (SB) Set-aside L G - Combined LSA/SB Set-aside 

-D - Sheltered Workshop 

31. 	 Subject To Labor Statute 32. Country of Manufacture/Origin of Services 
(A.I.D. Country Code or Name) 

]A - Walsh-Healey Act, Manufacturer 

[ B- Walish-Healey Act, Regular Dealer 

]C - Service Contract Act 

["] D - Davis-Bacon Act 33. Subcontract Plan Required? 

E]7 E - I2J'Y8 ii] NoNot Subject to the Above (Include Ps"c) 	 Y 

34. Date Solicitation Notioe Published In.CBD (MMIDD/YY) 35. Date Solicitation Issued (MMIDDIYY) 
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SECTION 2 - INSTRUCTIONS
 

20. Grant/Agreement Type: For Grants and Coop- IOCs. Most PSCo are usually code C or D.erative Agreements, check the box next to the code which

best describes the award. Code C-*Other Specific Support 
 28b. If Cost-Type Contract, Is this a level of effortPrograms" refers to Chapters 4 and 6 of Handbook 13. Use (term) contract? (Y/N): If this is a Cost-Type Contract,Code E- 'Other than A, B, C, or D," for unusual types check the box to Indicate whether the award Is a level of of­which are not covered in codes A, B, C or D. fort or completion. (See FAR 16.306) 

Y - Yes, Level of effort (term)21. Total Amount of Non-Federal Funds pledged to N - No, Completion

this Grant/Agreement: Enter the total amount of match-
Ing (non-federal) funds pledged to this Grant or Cooperative 
 30. Preference Program: Check the box next to theAgreement. code which best describes the preference program used In 

making this award. Check A If no preference program.22. Schedule Contract No: Enter the schedule con­tract number assigned by GSA or other Federal Agency 31. Subject to Labor Statute: Select the Labor Stat­which awarded the basic schedule contract. Do not use ute which applies to this award by checking the appropriatedashes In the schedule contract number, box. Most A.I.D. contracts, Including PSCs, are code E, 

23. Name of Federal Agency Awarding Schedule: 32. Country of Manufacture/Origin of ServicesEnter the name of the Federal Agency which awarded the (Country Code or Name): Enter the A.ID. country code,basic schedule contract. Ifavailable, or the name of the country where the product Is 
manufactured. For services, report the code for the nation­24. IQC Service Area: For IQC basic awards, enter ality of the vendor. If there are multiple sources, enter thethe code which best describes the services rendered by the code of the country that supplies the greatest portion.


vendor. Sue listing provided In the CIMS Data Form Instruc­
tion Manual. 
 33. Subcontract Plan required (YIN)?: Check *Yes* 

If the vender for this award Is required to submit a plan for27. Advisory & Assistance Services? (YIN): Check using small business concerns and small disadvantaged hiusl­^Yes, if the award Is for advisory and assistance services. ness concerns as subcontractors. (See FAR 19.702(alt.
See FAR 37.2 for definitions and examples. 

34. Date Solicitation Notice Published In CBD: If28a. Contract Type: Check the box next to the code for applicable, enter the date that a synopsis of the solicitationthe type of contract. Use code C- "Time and materials* for appeared In the Commerce Business Daily (CBD). 
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BASIC CONTRACTS AND NON-COMPETITIVE CONTRACT MODIFICATIONS ONLY 
36. CICA ApplicablIity 

'R A - CICA Applioable (Include 8(a)) C - Subject to a Statute other than CICA (use for FAA) 
B - Small Purchase Procedure E D - Pro-CICA 

37. Extent Competed 

A Competed Action (include Small Business set-aside) C - Follow-on to Competed Action 
L. B- Not Available for Competition (usa for sole-source 8(a)) D - Not Competed 

38. Solicitation Procedure 

- A - Full and Open Competition (Sealed Bid) G - Alternate Source (Reduced Cost) 

- B - Full and Open Competition (Competitive Proposal) . H - Alternate Source (Mobilization)

C - Full and Open Competition (Combination) J - Alternate Source (Engineering/R&D)
 

-D - Architect - Engineer K Set Aside ( Include competitive 8(a)) 
E - Basic Research L--J L - Other Than Full & Open Competltlon 
F - Multiple Award Schedule (Include sole-source 8(a), FAA.) 

39. Authority - Other than Full & Open Competition (Complete Only If No. 38 - L) 

A - Unique Source J -Mobilization 

B - Follow-on Contract K - Essential R&D Capability 
C - Unsolicited Research Proposal L - International Agreement 
D - Patent/Data Rights M - Authorized by Statute (Inc. sole-source 8(a), FAA.) 
E - Utilities N - Authorized Resale -

F - Standardization P - National Security
 
0 - Only One Source - Other than A-F above Q - Public Interest
 

H - Urgency 

40. A.I.D. Special Authorities - Other than Full & Open Competition (Complete only If No.39 a M) 

I A -Impairment of Foreign Aid Programs: All Personal Service;' r E - Impairment of Foreign AID Programs: Title Xli 

(PSCs), (See AIDAR 706.302-70) SelectiOn Procedure-Collaboratve Assistance. 

B - Impairment of Foreign Aid Programs: Award of $100,000 or (Sea AIDAR 706.302-70)
 
los by an overseas contracting activity. (See AIDAR 700.302-70) E" F - Disaster Relief
 

I C - Impairment of Foreign Aid Programs: Written Deter- (See Handbook 8, Chapter 2)
 
mlnation by Assistant Administrator or Administrator.
 
(see AIDAR 706.302-70) 0G - None of the Above Special Authorities
 

D - Impairment of Foreign Aid Programs: Title XII Selection 
Procedure-General. (See AIDAR 706.302-70) . 

41. Synopsis of Procurement 42. No. of Offers 43. No. of Offers ofof Offers,,, Non-U.S. Item(e) 

A - Synopsized prior to award
 
B - Not synopsized due to urgency (use only If No. 39 - H)
 
C - Not synopsized for other reason
 

- MODIFICATIONS ONLY 
(Mark all that apply)

44. Modification purpose 

Incremental Funding - Exercise of Option 
Administrative Change - Transfer Administrative Responsibility 
Extension of Term - Novation Agreement 

Now/Revisec Scope of Work R Termination for Convenience 
Increase In Th-C Termination for Default 
Decrease In TEC Other: 
Overhead Rate Adjustment 
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SECTION 2 -

For a modification which was non-competitive (i.e,, which 
required a non-competitive Justificationand was outside of 
the scope of work of the original contract) complete items
36 thru 43. See FAR 8.302 and 6.303. 

36. CiCA Applicability: Check the box next to the 
code which describes the .pplicabllity of CICA or other stat-
utes to this award. Select code B - "Small Purchase Proce-
dure" If this action Is a small purchase pursuant to the pro-
cedures In FAR Part 13. Select Code C - "Subject to a 
Statute other than CICA" If this action Is pursuant to the 
procurement procedures authorized under the Foreign As-
sistance Act (FAA) for Impairment of Foreign Aid' Pro­
grams, Title XII Selection Procedures, or Disaster Relief. 
Select code A-"CICA Applicable" for all other procurement 
actions resulting from a solicitation Issued on or after April 1, 
1985 and codes B or C do not apply. 8(a) awards are codedas A. Non-competitive modifications are coded So-as A.aslANon-co mpetitve nsoICA"fior aorecodnts Ae-ting 
loot code D-Pre-CiCA" for new procurements resulting 
from a solicitation Issued prior to April 1, 1985. 

37. Extent Competed: Check the box next to the code 
which describes the extent to whlchi this award was com­
peted. Select code A-"Competed Action* for Small Busi-
ness set-asides and competitive 8(a) awards. Competed
actions also Include procurements authorized under the For-
eign Assistance Act (FAA) for Impairment of Foreign Aid 
Programs, Title XII Selection Procedures, or Disaster Relief, 
where more than one offer was re'celved. Select Code B ­
"Not Available for Competition" for sole-source 8(a) 

awards. Select Code B for procurements authorized under 

the Foreign Assistance Act (FAA), where only one offer was 

received. 


38. Solicitation Procedure: Check the box next to the 
code which describes the method by which this award was 
competed. (See FAR Part 6.) Select Code K - "Set-Aside" 
for small business set-asides and competitive 8(a) awards. 
"Code L ­ "Other Than Full & Open Competition" Includes 
sole-source 8(a) awards and procurements authorized un­
der the Foreign Assistance Act (FAA) for Impairment of 

INSTRUCTIONS 

Foreign Aid Programs, Title 'XII Selection Procedures, or 
Daster Relief. 

39. Authority - Other Than Full & Open Cornpetl­
lion: Complete only If Item No. 38 Is equal to "L". For
awards exercising other than full and open competition, 
check the box next to the code which describes the authority 
by which the award was not fully competed. (See FAR Part 
6.) Code M - "Authorized by Statute" Includes sole-source 
8(a) awards and procurements authorized under the For­
elgn Assistance Act (FAA) forimpairment of Foreign Aid 
Programs, Title XII Selection Procedures, or Disaster Relief. 

40.. A.I.D. Special Authorities - Other Than Frll & 
Open Competition: Complete only If Item No. 39 Is 
equal to "M".M . For those awards authorized by te Foregneult Frtoeaad uhrzdb h oegAssistance Act (FAA) for other than full and open competi­
tion, check the box next to the code which describes the 
authority. Select Code G - "None of the Above Special-

Authorities" for sole-source 8(a) awards. 

41. Synopsis of Procurement: Check the box next to 
the appropriate code based on the Commerce Business 
Qal synopsis requirements of FAR 5.2. Code B - "Not 
synopsized due to urgency" may be used only If Item 39 Is 
equal to "H. 

43. No. of Offers of Non-U.S. Item(s): Enter the 
,'number of bidders offering non-U.S. foreign end Items worth 

51% or more of the contract value. If the contract Is exclu­
slvely for services, enter "0". 

44. Modification Purpose (Mark all that apply): If 
this action Is a Modification to a Basic Award or a Modlfica­
tion to an Order, check all of the Modification Purposes that 
apply to this action. If the purpose is other than those listed 
on the form, check "Other" and provide a brief description. 
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SECTION 3: VENDOR INFORMATION (All Actions) 

45.'Prime Vendor: (Full Name and Address) 46. DUNS or CEC Number 

THE WILDERNESS SOCIETY

900 17th Street, N.W. •... 

.W.47.7thStret,
900 Taxpayer IDNo.. (TIN)Washington, D.C. 20006-2596
 
U.S.A. . I 

BASIC AWARDS AND NOVATIONS ONLY 
48. Economic Sector 

A - Private L 'C-Federal Government 
B - International Public Sector' - State/Local GovernmentR D 

49. Business Organization Type 

A - Corporation X H - Voluntary Organization 
B - Individual - I - Foundation 
C - University or College - J - Hospital 
D - Historically Black College or University K - Partnership 
E - Educational Organization other than University or College L - Proprietorship 
F - International Center M - Sheltered Workshop 
G - Research Organization other than International Center Z - Other 

50. For Profit?D-1 yes W No 
51. U.S. Nationality?

N I 
(if U.S. Nationality. then answer Items 52-53)

Yes 7"i No 

52. Ownership Type (Complete only If Item No. 61 = Yes) 53. Woman/Woman-Owned? 
. .I (Complete only If ItemA - Asian-Indian American E - Native American No. 61 = Yes) 

Bl- Asian-Pacifc American F - Other Minority 
C - Black American Z - Non-Minority -- yes 'X No 

,.D - Hispanic American 

54. If the Vendor Is an Individual who Is not a U.S. Citizen. Is he/she a Green Card holder? 

Ses..... F-No 
55. If U.S. University, Host Country Counterpart Institution: 

56a. Common Parent Organization (tax purposes) 56o. DUNS or CEC NumberU YeZI EiJNor 
56b. Parent Vendor (Full Name) 6d. Taxpayer ID No. (TIN)
 

57a. Joint Venture?
 

57b. Participant Vendor (Full Name) 57o. DUNS or CEC No. 57d. Taxpayer ID No. (TIN)
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SECTION 3 - INSTRUCTIONS 

45. Prime Vendor: Record the vendor's full name and S3 Woman/Woman-Owned (YIN)?: Completeaddress In the space provided. For U.S. Universities In- only If Item No. 51 Is equal to "Yes". If the vendor Is aclude participating School/Center/InstItute. For PASA/ flrm'or Individual of U.S. Nationality, Indicate whether or notRSSAs Include participating Agency and Department. For the vendor Is a woman or woman-owned. Awoman-ownedIndividuals, record the name as last, first and middle Initial, business Is a business that Is at least 51 % owned, con­
trolled, and operated by women who are U.S citizens.46. DUNS or CEC No.: Enter the 9-digit Dun &
Bradstreet number or Contractor Establishment Code for 
 54. If the Vendor Is an Individual who Is not a U.S.the vendor of this action. Citizen, Is he/she a Green Card holder? (Y/N): An­
swer "Yes" If the Individual has a green card, even If they47. Taxpayer ID No. (TIN): Enter the 9-digit Tax- are not currently residing In the U.S. 

payer Identification Number used by the IRS for the vendor
of this action. (Note- for Individuals, the TIN Isthe Individu-
 55. Host Country Counterpart Institution: If theal's Social Security Number.) Foreign vendors which do not vendor Is a U.S. University, enter the name of the host­do business In the U.S. do not have a TIN. See FAR 4.9. country Institution receiving technical assistance. 

48. Economic Sector: Check the box next to the code 56a. Common Parent Organization (Tax Purposes):which best applies to the sector in which the vendor of this Answer "Yes" Ifthe firm Is a member of an affiliated groupaction participates. of corporations that files Federal Income Tax returns on a 
consolidated basis. If "Yes', complete Items 56b. - 56d.49. Business Organization Type: Check the box next related to the parent firm.
 

to the code which best describes the vendor of this action.
 
56o. Common Parent DUNS 
or CEC No.: Enter the50. For Profit (Y/N)?: Check "Yes" Ifthe vendor Is a 9-digit Dun & Bradstreet, number or Contractor Establish­profit organization. Check 'No" if the vendor Isa non-profit ment Code for the common parent (tax filing) organization.

organization. ( Even Ifa non-profit organization charges afee, It Is stll considered to be non-profit). 56d. Common Parent Taxpayer ID Number (TIN): 
Enter the 9-digit Taxpayer Identification Number used by51. U.S. Nationality (Y/N)?: Check "Yes" If the ven- the IRS for the common parent organization. See FAR 4.9.dor Is a U.S. citizen; Is a corporation or partnership organ­ized under the laws of the U.S.; Isa U.S.- controlled for-' 57a. Joint Venture?: Answer "Yes" if the awardee Isa
eIgn corporation (per 957 et seq. of the U.S. Internal Reve- joint venture. If"yes", complete Items 57b, 57c and 57dnue Service Code); or Is a joint venture consisting entirely for each participant in the Joint venture.

of Individuals. corporations, or partnerships failing Into one 
-, 

of the three foregoing categories. 57c. Participant DUNS or CEC No.: Enter the 9-digit 
Dun & Bradstreet52. Ownership Type: Complete only If item No. 61 

number or Contractor Establshment
Code for each joint venture participant.

Is equal to "Yes". If the vendor Is a firm or Individual ofU.S. Nationality, check the box next to the code which best 57d. Participant Taxpayer ID Number (TIN): Enterdescribes the ownership type of the vendor of this action, the 9-digit Taxpayer Identification Number used by the IRS 
for each Joint ventdre participant. 
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SECTION 4: FINANCIAL INFORMATION (All Actions) 

58. Total Estimated Cost (TEC) 
a. Previous TEC. b. (Increase/Decrease) This Action c. Current TEC 

$ $141,000.00
OBLIGATION DATA 

$141,000.00 

59. 

a. Budget Plan Code b. Project Number c. Amount Obligated/Deobilgated d. Funds Type* 
____ (This Action) 

LDNA-91-25511-KG12 0780 S 98,726.00 "USD 

LDSA-91-25511-KG12 - 0780 $ 42,274.00 USD 

$
 

$
 

eTOTAL IIIIIIo- $141,000.00 
Funds Type Codes
 

USD: U.S. Dollars
 
USL: U.S. Owned Local Currency
 

60. 	Paying Office: Identify the Office responsible for paying vendor Invoices. 
For Mission Payments, enter: For A.I. D./W Payments, check either: 
USAID/ (country) BOLIVIA [:]PFM/FM/A/OE [::] PFM/FM/CMPD/DCB 

61a. Incrementally Funded? 61b. If Incrementally Funded; 

E:] YS Fx- NO.Date Funded through: (MMDDYY) 
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SECTION 4 - INSTRUCTIONS 

NOTE: All financial Information must be In U.S. dollars or 59b. - Project Number: Enter the Project Number asso-
U.S. dollar equivalents. All local currency amounts must be ciated with each BPC.
 
converted to the U.S. dollar equivalent. 'U.S. dollar
 
equivalent' Is the dollar value of the local currency at the :59o. 'Amount Obligated'/D'eobllgated (Th18i Action):
 
time of the action signature. Enter tie obligation amount associated with each BPC. Use 

a minus sign to ndicate a deobligatlon.
Enter thePrevious Total Estimated Cost (TEC):58a. 


total estimated cost to be Incurred during the expected flife 59d. Funds Type:: Enter the Funds Type Code assocl­
of this award, as of the previous action. ated with each BPC. "USD" = U.S. Dollars. "USL"= U.S.,
 

58b. Total Estimated Cost (TEC): (IncreaselDe. Owned Local Currency.
 

crease) This Action: Enter the amount of change In the
 
total estimated cost ata result of this action. Use a minus 59e. TOTAL Obligation/Deobligation: Enter the sum
 
sign to Indicate a decrease. If there Is no change, enter of all BPC amounts found InItem 89.0. Use a minus sign to
 
.O. indicate a deobligatlon.
 

580. Current Total Estimated Cost (TEC): Enter the 61a. Incrementally Funded (YIN)?: An award which Is 
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Pursuant to the authority contained 
in the Foreign Assistance Act of
1961, as 
amended, the Agency for International Development (hereinafter
referred to as "A.I.D." 
or "Grantor") hereby grants 
to The WildernessSociety (hereby referred to as "Wilderness Society" or "Grantee"), thesum of $ 141,000.00 to provide support for a Biological and Economic
Analysis of Sustainable Selective Logging in Bolivia's Lowland Tropical
Forests, as 
described in the Schedule of this grant and In Attachment 2,

entitled "Program Description."
 

This Grant is effective and obligation is made as 
of the date of this
letter and shall apply to commitments made by the Grantee in furtheranceof program objectives during the period beginning with the effective
date and ending on October 30, 1994.
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ATTACHMENT 1
 
Schedule
 

Grant No. 511-0780-G-00-1424-00
 

A. 	Purpose of Grant
 

The purpose of this Grant is to provide support for a Biological and
 
Economic Analysis of Sustainable Selective Logging in Bolivia's
 
Lowland Tropical Forests as more specifically described in
 
Attachment 2 to this Grant entitled "Program Description."
 

B. 	Period of Grant
 

1. 	The effective date of this Grant is the date of the 
cover
 
letter. The expiration date of this Grant is 10/30/94.
 

C. 	Amount of Grant and Payment
 

1. 	A.I.D. hereby obligates the amount of $141,000.00 for purposes
 
of this Grant.
 

2. 	Payment be to the Grantee
shall made in- accordance with
 
procedures set forth in Attachment 3 - Standard Provision
 
entitled "Payment Periodic Advance."
 

D. 	Financial Plan
 

The following is the Grant Budget, including local cost financing
 
items, if authorized. Revisions to this budget shall be made in
 
accordance with Standard Provision of this Grant, entitled "Revision
 
of Grant Budget."
 

COST ELEMENT 	 TOTAL US$
 

1. 	Personnel 
 82,500
 

2. 	Transportation 12,012
 

3. 	Meals & Lodging 3,778
 

4. 	Equipment & Air Freight 37,610
 

5. 	Subcontractual Services 
 3,000
 

6. 	Administration, Rent and Miscellaneous 
 2,100
 

TOTAL US$ .................... 141,000 (*)
 

(*) 	This amount represents AID's share at approximately 39% of the
 
total estimated program costs of $359,852 as further detailed in
 
the budget contained in the "Program Description."
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E. Reporting and Evaluation
 

1) Financial Status Report.
 

a) Grantee is required to use the standardized Financial
 
Status Report, SF 269 (attached) to report the status of funds
 
for the program.
 

b) The report shall be on accrual basis. If the grantee's

accounting records are not normally kept on 
the accrual basis,

the grantee shall not be required to convert its accounting
 
system, but shall develop such accrual information through best
 
estimates based on an analysis of the documentation on hand.
 

c) The report shall be required quarterly only. A final
 
report shall be required at the completion of the grant.
 

d) Grantee shall submit the Financial Status Report (original

and no more than two copies) no later than 30 days after the
 
end of each quarterly reporting period, and no later than 90
 
days for submission of the final report, after completion of
 
the grant.
 

2) Reporting Program Performance.
 

a) Grantee shall monitor the performance and ensure that time
 
schedules are being met, projected work units by time periods

are bein,. accomplished, and other performance goals 
are being

achieved. This review shall be 
 made for each program,

function, or activity as set forth in the award document.
 

b) Grantee shall submit a performance report (technical

report) that briefly presents the following information for
 
each program, function, or activity involvedt
 

i. A comparison of actual accomplishments with the goals
 
established 
 for the period, the findings of the
 
investigator, or both. If 
the output of programs can be
 
readily quantified, such quantitative data should be
 
related to cost data for computation of unit costs.
 

ii. Reasons why established goals were not met.
 

iii. Other pertinent information including, when
 
appropriate, analysis and explanation of 
cost overruns or
 
high unit costs.
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c) Grantee shall submit the performance or technical reports
to AID and the Financial Status Reports covering 
the same
period in the frequency established by paragraph E.1 
of this
 
schedule and a final 
technical or performance report no later
 
than 90 days after completion of the program.
 

d) Between the required performance reporting date, events may

occur that have significant impact upon the program. 
 In such

instances, the grantee shall inform 
AID as soon as the
 
following types of conditions become known,
 

i. Problems, 
delays, or adverse conditions that will
 
materially affect the ability to attain program objectives,

prevent the meeting of 
 time schedules and goals, or
 
preclude 
the attainment of work units by established time

periods. 
 This disclosure shall be accompanied by a
 
statement of the action taken, or contemplated, and any AID
 
assistance needed to resolve the situation.
 

ii. Favorable developments or events 
that enable time
 
schedules to be met sooner than anticipated or more work

units to be produced than originally projected.
 

F. Special Provision
 

1. The Wilderness Society shall provide to USAID/Bolivia a list of

all personnel to be 
assigned by the Wilderness Society 
to

Bolivia with both short-term and full-time program

responsibilities, including professional
names, qualification

and a brief scope of work for each.
 

The Wilderness Society shall submit to USAID/Bolivia a complete
annual workplan for planned activities no later than 120 days

from the begining of each year comprised in this grant.
 

Within 120 days from the effective date of this grant, The
 
Wilderness Society shall 
define, for USAID/B approval, the
 
methods of implementation and financing for the program per

USAID/B's payment verification policies.
 

2. The Wilderness Society 
is hereby notified that USAID/Bolivia

policy prohibits salary compensation in dollars to non-U.S.

personnel funded this All
by grant. salary compensation to
 
non-U.S. personnel should be in Bolivian 
currency at annual
 
rates 
 approved by the USAID/B Salary Committee, unless
 
otherwise approved in writing.
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3. 	Customs Clearance of Commodities. USAID will clear program
 
funded commodity shipment through Bolivian customs and bill the
 
grantee for the cost of such services, if any. The grantee is
 
required to notify the USAID/B Executive Office in advance of
 
scheduled shipment arrivals 
in order to obtain appropriate
 
shipping instructions.
 

G. Indirect Cost Rate
 

No indirect cost rate agreement has been proposed by the Grantee. 
AID's share of the total program costs corsisst of allowable direct 
costs only. 

H. Title of Property
 

The grantee will have use of property financed under this grant

until the 
termination of program activities. Upon termination of
 
the program, AID-financed property, other than goods imported for
 
the program, will be turned over to the Government of Bolivia in
 
accordance with Optional Standard Provision No. 22, attached to
 
this grant, unless otherwise agreed to in writing by AID.
 

Title to AID financed goods imported for the program will be vested
 
in the host country, in accordance with Optional Standard Provision
 
No. 	22.
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Biological and Economic Analysis of Sustainable Selective
 
Logging In Bolivia's Lowland Tropical Forests
 

Project Snmmary 

Achieving sustainabilityin the management of naturaltropicalforests Lian 
importantobjectivefor both con.ervation and economic development (USJI) 
1989, Repetto and Gillis 1988). Erffort to realize this goal have been hampered 
by a lack of basic biological information and undercut by government policies 
that encouragewasteful and destructivelogging techniques and unsustainably 
high levels of resourceextraction. 

A programto promote sustainableforest managementwas recently begun in 
the lowland tropicalforests of Bolivia. Ourproject will contributeto this effort by 
1) developing an ecological basisfor the long-term sustainableharvest of mahog. 
any, 2) examining the degree to which current timberpricingpolicies in Bolivia 
encourage unsustainablelogging and3) suggesting viable alternativepricing.sys. 
teins that will increasegovernment revenues and reduce environmental damage to 
the forest. We will also create a computer software programto help managers 
evaluate the cost-effectiveness andsustainabilityof alternativeforest management 
plans. Finally,a package of educationalmaterialsbased on the study will be 
developedfor use in trainingLatin American conservationprofessionalsin con­
junction with the Smithsonian Institution's annualconservationtrainingwork. 
shop in Bolivia. 

Background 

Logging and Conservation Efforts in the Bolivian Lowlands 

Lowland tropical forests in the Bolivian Amazon are concentrated in the states of 
Santa Cruz, Beni, Pando, and northern La Paz. The combined forested area of these states 

is 55.8 million hectares (CDF 1989). 

Until recently, much of this land was inaccessible to loggers - a situation that is rap­
idly changing. Logging rights to nearly 40 percent of the country's tropical forests have 
been sold to concessionaires, and deforestation from logging and agricultural activities is 
currently estimated at more than 200,000 hectares per year (CDF 1989). In early 1990, 
due to rising public :oncem over the pace and character of forest development, the Boli­
vian government placed a five-year moratorium on granting additional logging conces­
sions. 
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The objectives of the moratorium are to reduce the rate of deforestation and provide
time to develop a more sustainable approach to managing and conserving the country's
remaining tropical forests. An important component of this effort is a government­
sponsored research program, known as ProgramaChimanes, that iscurrently underway in 
the Beni Biosphere Reserve (Goitia 1989). Established by administrative decree in 1982,
the Beni Biosphere Reserve encompasses 1.6 million hectares of mixed forest and savanna 
in the central Bolivian lowlands, two-thirds of which is open to controlled utilization. 
ProgramaChimanesseeks to develop a biological and economic basis for sustained man­
agement of the region's timber resources that can serve as a model for forest development 
throughout the covmntry. 

The program is organized around three general areas of study: forestry, biology, and 
economics. The forestry component iscurrently staffed by a team of Bolivians under a 
grant from the International Tropical Timber Organization. Research in this area has
 
focused on reforestation and general management planning for mahogany (Swietenia
 
macrophylla) - the country's primary commercial timber species.
 

Our objective is to contribute to the biological and economic components of the pro­
gram by providing an ecological basis for sustainable selective harvesting strategies and by
proposing pricing policies for timber that will discourage wasteful and inefficient logging 
and generate revenues needed for long-term management. 

Biology and Sustainable Management 

Virtually all hardwood tropical timber production in Latin America comes from selec­
tive logging of natural, unmanaged forests. Lack of information on the growth and func­
tioning of these forests combined with government regulation that iseither unenforced or 
nonexistent makes most of this production unsustainable. Because natural forests will 
likely continue to be the primary source of tropical hardwoods in the future, it isvital that 
information necessary to manage and protect these lands be developed soon (Grainger 
1986). 

Existing systems of natural forest management in the tropics were developed primar­
ily in Southeast Asia (e.g. the Malayan uniform system) and are not directly applicable to 
forests in Latin America. New World forests differ from those in Southeast Asia in that 
commercially valuable species occur at much lower densities and reproduction of these 
species in large, cut-over areas is typically poor. 

An understanding of the factors responsible for the low natural abundance of valu­
able species such as mahogany is crucial in designing successful long-term management
strategies. Information is also needed on natural growth rates, reproduction, age.class 
distributions and how these factors are affected by logging. 
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Previous research on mahogany, while useful, is largely anecdotal and of insuffi­

cient certainty to form the basis for a quantitative model of sustainable logging (e.g. Lamb 

1966). Moreover, much of that research was conducted in coastal areas of Central Amer­

ica and Puerto Rico and is therefore of limited value for forest management in the Amazon 

Basin. Our study will begin to fill this gap by investigating critical aspects of the underly­

ing biology of mahogany in Bolivia. 

Preliminar data from Bosque Chimanes, the production forest in the Beni Biosphere 

Reserve, indicates that the age structure of existing stands of mahogany is weighted 

heavily toward older individuals and that the size and number of trees that remain after 

logging is insufficient to ensure adequate reproduction. Of 267 mahogany trees in one 

concession sampled, 256 - or 96 percent of the population - were cut; only 11 were left 

to provide for future seed crops (Figure 1). 

60 Diameter Number of Trees 
Clas Harvested Unharvested 

.u.n Trees i (meters)-0].r... 
Minimum .Havested Trees" 0.5 0 | 

Cutting Diameter 0.6 0 4 
40 ... .... - ............ .. 0 4............................... 0.? 


I. 	 0.8 29 1 
0.9 48 030 ...........-...... . . . .	 57 01
.	 . .01.1 25 


1.2 00 0 
.0 .....---............................. IS3
........... 	 . ........
 

1.4 15 0 

tO **... ...............	 1.6 4 00
1.5 4 

1.7 1 0 

0 	 1.5 . a: 0 
.5 	 .6 .7 [] .9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 256 It 
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FIGURE 1.Effec of Logging on Mahogany Size-dass Structure in Basque Chimanes. The distribution 
of diameters of mahogany trees in Bosque Chimanes Isweighted heavily toward larger Individuals, 
Indicating poor survival Inthe smallest size classes. In the sample shown above, 96 peicent of the 
population was removed by logging. This reduction Insize and number of trees may have serious 
Implications for post-harvest seed production and seedling viability. Without supplementary plant-

Ing and management, future harvests may be jeopardized. SOURCE: ProgramaChimanes, 1990. 

These data suggest that enrichment planting and a larger minimum cutting diameter 

may be necessary to ensure that future logging is sustainable. Factors affecting seedling 

growth and survival in natural populations of mahogany, however, are not well known. 

The effects of logging on the genetic structure of mahogany are also uncertain. 

Post-harvest breeding populations of trees occur at a much lower density than in a natural 
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forest. Research indicates this can lead to insufficient pollination and a reduction in seed­
ling viability due to inbreeding (Bawa 1976). Abetter understanding of logging-induced
inbreeding in mahogany will be needed to design harvest regimes that minimize losses in 
genetic diversity. 

Forest Revenue Systems and Sustainable Management 

Management plans based on even the best biological information can be undercut by
government policies that encourage wasteful and destructive logging. Pricing policies are 
particularly important in this regard. 

The forests of Bolivia, as in most of the tropics, are owned and administered by the
national government. Timber issold to concessionaires - companies that hold harvesting
rights - at rates established by a government agency, not by the market. In Bolivia, log­
ging charges are assessed as a royalty, or a fixed charge for every cubic meter of timber 
removed from the forest. 

In theory, the price of timber should be based on its stumpage value, defined as the
residual value of a tree after logging costs are subtracted from the log price paid by a mill. 
Logging costs include the costs of extraction and delivery, taxes, and normal profits.
Stumpage value, in the technical literature, is known as a type of economic rent. In com­
petitive markets, this rent will generally accrue entirely to the owner of the land, thereby
alerting the owner to the true financial value of the forest. 

Aproperly functioning price mechanism provides a powerful incentive for long-term
sustainable management. It confers on forests a tangible financial value that enables
 
sustained-yield logging to compete with more destructive uses of the land. 
 The incentive 
structure fails, however, when royalties do not send accurate price signals to those with
 
management authority.
 

Preliminary indications are that timber royalties in Bolivia are set far below actual
 
stumpage value. This has important implications for conservation and sustainable man­
agement because the price charged for timber directly affects the quantity of timber
 
demanded and the rate at which it is cut. Inefficient revenue systems that underprice tim­
ber resources encourage unsustainably high levels of logging and allow much of the 
potential value of the resource to be captured by loggers as windfall profits. This, in turn,
deprives the government of revenue needed for long-term management and can create 
enormous pressures for rapid and destructive exploitation. 

Inefficient pricing may also cause a portion of the rent to be dissipated by encourag­
ing concessionaires to "high grade" ­that is, to cut only the largest and most valuable 
trees ­while providing little incentive to avoid damage to uncut timber. Royalties that do 
not reflect differences in timber values due to species, grade, or site conditions can 
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encourage high grading because any tree with a stumpage value less than the royalty is 
worthless to the logger. When such royalties are assessed'only on extracted logs, other 
trees can be left in the forest with impunity or damaged through careless and inefficient 
logging. 

Past studies of forest revenue systems in the tropics have largely ignored Latin Amer. 
ica despite the region's importance to global forest conservation and its emerging role as a 
timber supplier. Evidence from Africa and Southeast Asia, however, indicates that most 
forest revenue systems capture only a fraction of available resource rent for the public 
treasury (Page et al. 1976, Repetto and Gillis 1988, Ruzicka 1979, Vincent 1990). By cre­
ating a bias against investments in long-term management, these systems undermine 
efforts to promote conservation and sustainable development. 

Objectives 

The objectives of this project are: 

1) to identify the biological factors that best predict future mahogany stocking densi­
ties, stand distributions, timber quality, and growth rates in selectively managed forests; 

2) to use this knowledge to design management strategies that will increase natural 
and managed regeneration of mahogany, improve restocking success, and maximize tim­
ber quality and volume in regenerating stands; 

3) to develop quantitative estimates of the components of the economic rent from
 
logging (Le., government revenue, windfall profits, high grading, logging damage, etc);
 

4) to suggest guidelines for feasible improvements in the current government pricing 
system and develop estimates of the amount of revenue that could be generated from log­
ging and used for investments in forest management and other activities if a more efficient 
pricing system were adopted; 

5) to develop a computer planning model to help managers evaluate the economic 
efficiency and biological sustainability of alternative forest management strategies; 

6) to provide training to Programa Chimanes forestry personnel in biological and 
economic data collection, analysis, modeling, and long-term forest monitoring; and, 

7) to develop course materials based on the study for use in training Latin American 
resource professionals in the Smithsonian Institution Man and the Biosphere, Biological 
Diversity Program's (SI/MAB) annual conservation training workshop in Bolivia. 

Figure 2 illustrates how major elements of the project will be integrated. 
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In early 1990, the government of Bolivia issued a decree announcing a five-year pro. 
gram to reevaluate its forestry and natural resource policies (ROB 1990). The decree, 
entitled La PausaEcoldgica, or *ecological pause,* specifically cites the need for improve­
ments in managing the nation's logging concessions. It provides an opportune context in 
which to pursue the study outlined above. 

The need for concrete information on which to base policy reforms will be height­
ened by completion of major improvements to the main highway bisecting the Beni Bio­
sphere Reserve (scheduled for early 1993). These improvements, financed by loans from 
the Interamerican Development Bank, are expected to reduce log transport costs dramati­
cally, thereby increasing the pressure for more rapid extraction of the region's timber 

resources. I 
ments~ ~ ~ ~~~~~~~~~~~~~Crvdsa poruecneti~ ~ t inmngn h nto5/ognccnesos

Forestry officials in Bosque Chimanes have expressed a sincere interest in developing 
management strategies compatible with the overall aims of the biosphere reserve. At pres­
ent, the forestry program isunderstaffed, underfunded, and lacks the information needed 
to establish a biological and economic basis for sustained management The information 
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and analysis provided by our study should go a long way towards helping to address this 
need. In addition, the training and experience we provide to staff of the forestry program 
in modeling, data collection, and long-term forest monitoring will help ensure that similar 
information continues to be available in the fEiture. 

Success in implementing timber pricing reform based on our analysis depends in 
large part on whether the various parties involved in Bolivian logging feel their interests 
will be advanced by a revenue system that increases rent capture by the government. We 
argue all parties will benefit in the long run: states will receive increased tax revenue; the 
Bolivian Forestry Department will see progress in achieving its goal of sustainable forest 
management; and industry will enjoy larger and more dependable supplies of timber due 
to less destructive logging and to more intensive management made possible by increased 
forest revenue. 

Our pricing reform recommendations will also have direct policy significance for 
other countries in the Amazon Basin and elsewhere in the neotropics that wish to promote 
sustained utilization of their natural forest endowments. Similarly, with appropriate mod­
ification, our forest planning model and timber management recommendations will be 
useful for designing sustainable management strategies in other tropical nations. 

Research Design and Data Collection 

Biological Component 

The impacts of selective logging on the biology of mahogany will be investigated
 
through a comparison of three mahogany populations: 1) a control population of uncut
 
trees, 2) a population logged during the course of the study and 3) a population logged
 
20 years ago. Candidate study sites for the three populations were identified in Bosque
 
Chimanes during the summer of 1990.
 

Population 1 (the control population) will provide baseline data on the factors and 
processes that affect mahogany in the absence of management. Population 2 (logged dur­
ing the course of the study) will provide information on immediate damage and mortality 
caused by logging operations. Population 3 (logged 20 years ago) will provide informa­
tion on the long-term response of mahogany to selective logging. 

Below is a short discussion of the standard measurements that will be taken from 
each population. 

Diameters. Two 50-hectare areas in each of the study populations will be divided 
into one-hectare quadrats. All mahogany trees with a diameter at breast height (dbh) of 
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10 cm or more will be measured, tagged, and fitted with a metal expansion band to moni­
tor growth. The approximate location of all tagged trees will be determined and used to 
produce maps to facilitate remeasurement. Stumps in the area logged 20 years ago will 
also be located and mapped. 

Enumeration of all seedlings and saplings less than 10 cm dbh is extremely time con­
suming and beyond the scope of the study. A sampling scheme will be devised for these 
trees to estimate the number of individuals and their spatial distribution in relation to 
larger trees. 

Growth Rates. Mahogany exhibits distinct growth rings. Preliminary analysis 
suggests that while the growth rings may not be annual, their formation is consistent 
between trees. Measurements of growth rings can therefore be used to identify areas of 
high productivity and to establish relative growth rates for different size classes of trees. 
We are currently developing an image processing system at Princeton to interpret and ana­
lyze growth ring data for large numbers of trees. These data will be used in conjunction 
with field measurements of growth obtained using the metal expansion bands. 

Mortality. Mortality rates will be measured by observing tree mortality over the
 
course of the study.
 

.Keproductlve Biology. Fifty reproductive trees from each of the three popula­
tions will be studied to quantify the effect of breeding tree density on pollinization success 
and seedling viability. Pollinization success will be measured by comparing flower-to-fruit 
ratios and total seed production for similar sized trees on each of the three study sites. We 
expect to identify a threshold minimum density below which pollinization is seriously
 
impaired.
 

Reduction in the number of seedlings as a result of decreased seed production will 
be studied by comparing seedling plots in pristine forest with seedling plots in forest that 
was logged 20 years ago. As the density of reproductive individuals declines, we expect 
that the rate of self-pollinization will rise. We will test the effect of increased self­
pollinization on seedling viability by comparing growth and mortality of seedlings from 
trees occurring at high and low densities. 

Genetic Variation. Genetic variation in mahogany populations will be studied 
using isoenzyme analysis. Samples will be taken from a range of sites throughout Bosque 
Chimanes to determine: 1) the overall level of genetic variation, 2) how this variation is 
partitioned between populations and individuals and 3) to what degree inbreeding 
increases as a result of logging. 
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Economic Component 

Estimating the cu : distribution of the economic rent from logging is central to 
achieving all of the eC mie objectives of the study. A model of the various components 
of rent under an ineff,.ent forest revenue system is presented in Figure 3 (Vincent et aL. 
1990). 

Potential rent refers to the financial value attainable if all commercial timber on a 
site were sold at true stumpage value. Under an inefficient pricing system, only a portion 
of the potential rent is realized through the actual harvest and sale of logs. This rent may 
be recorded at checking stations or go unrecorded if checking stations are eluded. Rent 
from recorded harvests is captured either by the government as forest revenues or by log­
gers as windfall profits. 

Unrealized rent consists of residual rent and logging damage. Residual rent refers to 
the stumpage value of trees left in the forest due to management prescriptions (silvicul­
tural rent) or high grading (failure by the logger to e.tract marketable trees). Logging 
damage is the forgone stumpage value of fallen or standing dead trees. 

FIGURE 3. Rent Distributionunderan IneMent ForestRevenue System. The economic rent from a 
forest Isthe total financial value of timber after logging costs and normal profits. Ideally, this rent 
should scaue entirely to the owner of the land. Inefficient forest revenue systems that underprice
timber resources encourage unsustainably high levels of logging and allow much of the potential
value of the resource to be captured by loggers as windfall profits. This Inturn deprives the land. 
owner of revenue needed for long-term management. As shown above, Ineffident pricing may also 
cause a portion of the rent to be diipated through high grading or damage to unharvested trees. 
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The general research design requires selecting a set of forest sites scheduled to be 
logged in the near future. The distribution of the potential economic rent available from 
these sites will be estimated through detailed pre-logging inventories along with data 
collected on logging prices, production costs, harvest volumes, revenue collections, and 
post-logging inventories. 

The individual components of potential rent will be estimated as follows: 

* 	 Pre-logging inventory data will allow estimation of potential harvest volume. The 
sales value (based on log prices) of this volume minus logging costs and profit mar­
gins will provide an estimate of potential rent. 

* The sales value of recorded harvest minus logging costs (including profit margins) 
will provide an estimate of recorded rent. 

* Forest revenue will be obtained directly from data on royalty collections and wind­
fall profits will be calculated by subtracting forest revenue from recorded rent. 

* 	Silvicultural rent and high grading (together, residual rent) will be determined by 
comparing pre- and post-logging inventories on the basis of management prescrip­
tions and harvest plans. 

- Logging damage will be based on a post-harvest inventory of standing and fallen 
dead trees of marketable size and species. 

Unrecorded rent will be the residual left after subtracting recorded rent, residual 
rent, and logging damage from potential rent. 

InventorySite Selection. Inventory sites will consist of previously undisturbed 
forest to be logged during the fall of 1991. Three areas will be chosen from Bosque Chi­
manes, one of which will correspond to the second population noted above for the biolog­
ical component of the project (Le., the area to be logged during the course of the study). 
Four 50-hectare blocks in each area will be selected for sampling. Site selection will be 
finalized through consultations with the forestry staff of ProgramaChimanes. 

Selection criteria will include accessibility, site characteristics, and distance to pro­
cessing facilities. An effort will be made to choose sites that differ as much as possible in 
terms of the above criteria in order to investigate the effect that these factors have on the 
quantity of timber harvested, high grading, and damage to residual stands. Our prelimi­
nary hypothesis is that high grading and damage to residual timber will be higher in areas 
that are generally more costly to log. 
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Inventories. Prior to logging operations, ProgramaChimanes foresters conduct 
detailed pre-harvest inventories of timber to be cut, including mapping and marking of 
trees. While this information will contribute to our data needs, a broader inventory will 
nevertheless be necessary to determine the potential marketable timber volume, as 
opposed to the planned volume, available at each site. 

Pre- and post-logging inventories will be conducted by forestry crews contracted 
locally. Inventories will be carried out using a standard line sampling system at a 10 per­
cent intensity. This system was found to be more than adequate in a similar study con­
ducted by Vincent in Malaysia during the summer of 1990 (Vincent et aL 1990). 

Two or three inventory crews will be used in each area. Experience in Malaysia indi­

cates that one crew of six people (two foresters and four laborers) can inventory five 

0.1-hectare plots per day during pre-logging inventories and can double this rate for the 
post-logging inventories. With four 50-hectare sites at each area, a total of 40 crew-days 
per area will be required for pre-harvest inventories and 20 crew-days per area for post­

harvest inventories. 

Other Economic Data. Data on harvest volume and royalties will be obtained 

from the Bolivian Forestry Department in La Paz. These data are based on records kept at 

checking stations responsible for scaling logs and assessing timber taxes. 

Data on log prices will also be obtained from the Bolivian Forestry Department. 
Logging and milling costs will be estimated directly through on-site inspection of logging 
and milling activities. These estimates will be verified by comparing them with standard 
logging cost-series available for other areas of the Amazon Basin and, if possible, through 

comparison with detailed cost records kept by the Bolivian International Forestry Council 

in Santa Cruz. 

"Normal"profit margins will be based on average margins for other resource-based 
industries in Bolivia. Data necessary for calculating these margins are available from bul­

letins of the Bolivian Department of Statistics. A range of values will be used. 

Forest PlanningModel 

A model of mahogany stand dynamics (Figure 4) will be constructed using informa­
tion obtained from the research outlined above. The biological component of the model 
will project timber growth and yield resulting from various management activities such as 

harvest, thinning, and reforestation. The economic component will incorporate costs and 
revenues associated with management and will allow managers to compare financial 
returns available from different investments. 
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FIGURE 4. ForestPlanningModel. Schematic representation of forest planning model incorporating 
economic and biological Information obtained during study. 

The model will be structured to provide flexibility in the type of analysis performed 
and in the type of investment or investments to be analyzed. Analysis, for example, will 
be permitted at spatial scales of one hectare, one stand, or an entire forest and at temporal 
scales of one or more full rotations or parts of rotations. The model will also permit 
assessment of a complete forest management plan or marginal analysis of individual 
treatments added to an existing plan. 

The primary objective of the model is to provide managers with a tool that will help 
them develop economically efficient and biologically sustainable strategies for timber pro. 
duction in Bosque Chimanes. The model will also make explicit the implications of various 
timber pricing strategies and provide a means of comparing investments in sustainable for. 
estry with other potential uses of the land. 

Work Plan 

Research will be carried out prim',Aily by Gullison and Rice with assistance from 
Vincent (econometric analysis and policy implications), Hubbell (biometric analysis and 
study design) and a Bolivian counterpart (management planning, implementation of field 
work and policy implications). Workshop materials for the Smithsonian conservation 
training program will be developed primarily by Rice. The four principal investigators will 
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be assisted by a botanist in site selection and inventories. All members of the project will 
work in close collaboration with Ing. Luis Gotia and Ing. Waldo Terceiro, directors of the 
forestry component of ProgramaChimanes. 

Each year's field work will be carried out during the Bolivian dry season (June 
through December). Data analysis, computer modeling, isoenzyme lab work, and docu­
ment drafting will be conducted during the months of January through May. 

Year One. 

Gulison and Rice will visit Bolivia for two weeks in late spring 1991 to identify pos­
sible concessions for the remaining inventory sites, select contractors to carry out invento­
ries, and continue the collection of price and cost data begun during the summer and fall 
of 1990. In June 1991, the four principal investigators will purchase equipment, hire field 
crews, and finalize selection of inventory sites. Vincent and Hubbell will return to the 
U.S. after two weeks. Rice, Gullison, and the Bolivian counterpart will spend six weeks 
collecting data on pre-harvest inventories, royalty collections, harvest levels, logging costs, 
and log prices. Gullison will remain in Bolivia to begin studies of seed production and 
seedling viability. Post-harvest inventories will be supervised by Rice, Gullison, and the 
Bolivian counterpart during the period October to December, 1991. From January to May 
1992, inventory data will be analyzed and preliminary isoenzyme work will begin in the 
United States. Analysis and writing for the economic rent component of the project will 
be completed by the end of May 1992. 

Year Two. 

From June to December 1992, trees mapped and tagged during the previous year 
will be monitored for growth and mortality. Sezd production and seed viability experi­
ments will be carried out, samples for isoenzyme work will be collected, and thinning and 
planting trials will be started. Gullison and Hubbell will plan and carry out various 
manipulations, and Rice will conduct economic evaluations of these management actions. 
From January to May 1993, growth and mortality data will be analyzed, and leaf samples 
will be assayed for enzymatic diversity. Work will also begin on a comj~uter simulation 
model of mahogany population dynamics. Materials for the Smithsonian conservation 
workshop will be completed by May of 1993. Rice will return to Bolivia to participate in 
the workshop at the beginning of June. 

Year Three. 

From June to December 1993, trees will again be monitored for growth and mortal­
ity. Seed production and seedling viability experiments will be completed and forestry 
personnel in ProgramaChimanes will be trained to continue monitoring the plots after the 
termination of the project. Training will also be provided in use of the forest planning 
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model, and the model will be tested in the field. From January to June 1994, Hubbell, 
Rice, Vincent, and Gullison will finish the simulation model. Final policy recommenda­
tions will be developed, and publications and training materials will be written and trans­
lated into Spanish. 

Work Products 

Publications 

Two research papers will be prepared emphasizing the economic and biological 
aspects of the study, respectively. These will be submitted to international forestry/con­
servation journals such as ForestScience, the JournalofConservationBiology, or the Jour­
nal of EnvironmentalEconomics and Management. Aseparate technical report will 
emphasize the project's policy and management recommendations. This document will be 
published by The Wilderness Society (in English) and distributed (in Spanish) to the Boli­
vian Forestry Department and district forestry offices in the Bolivian states of Santa Cruz, 
Beni, and La Paz. 

Software 

Three computer programs will be developed during the study. The first will be a 
digital-image processing package to enhance and interpret photographs of growth rings in 
tropical trees. The second will interpret images of the forest canopy to facilitate studies of 
the role played by light in seedling growth and mortality. The third will be an integrated 
forest planning model allowing managers to evaluate the biological and economic implica­
tions of alternative forest management strategies. 

Training 

A major aim of the project is to help ProgramaChimanes forestry personnel obtain 
the training and experience needed to refine and implement sustainable logging strategies 
in the future. Towards this end, Bolivians will be involved in all stages of the project. 
Our Bolivian counterpart, from the forestry staff of ProgramaChimanes,will gain exten­
sive experience in data collection and analysis, operation of the forest planning model, 
and interpretation of model's output. In addition, up to six Bolivian university students 
will conduct research supervised by project personnel for their senior theses. This 
research will be carried out with the approval and participation of the staff of Programa 
Chimanes. Finally, training will be provided to ensure that long-term monitoring of the 
research plots continues after the project is finished. 



A separate training objective of the project will be to develop course materials in 
resource policy and economics for use'in the Smithsonian conservation training work. 
shops in Bolivia. These workshops provide in-country training to local students and 
researchers on topics such as field research, collections, and reserve design and manage­
ment. Resource policy and economics will be a valuable addition to the current curricu. 
lum.. 
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Budget Detnillm and Justification1.Personnel. We requmt salary support for a Dolivian counterpart (at $6 .O00/year), who will supervise th.uproject when the principal Investigators are not in Bolivia. Three field a istants (at $300/month each) areneeded to astsist In plot surveying and data collection (or six months each year. Support will also be providedto two graduate students to carry out thesis res.nrch on topics related to the project. They will be selectedwith the help of Dr. Cecelia Morane-, Director of the tnltiatnu de rknIngo Universidad Nacionnl de .TnAndret.Thirteen monthsi of salary are requested for Rice and three and one-half months for Vincent (both at$S,000/month). Salaries for I lubbell and Gullison are provided by Princeton University and the Canadin
Government. 
2.Tran.portation. International airfare ncludes the following: 1)one flight/year (Newark. Ln Paz) (or Gulli.son and Hlubbell, 2) two flights In Year 1.and one flight/year inYears 2 and 3ror Rice (Washington, D.C. . LPaz), and 3)one flight/year in Years I and 2for Vincent (BostonPaz - In Paz). Airfare in Bolivia (SI 10/flight. La-San Bor]a) Includes: 1) seven flights/year for Ilubbell, Gullson. and the Bolivian ..unterpirt, 2) fourflights InYear I and two flights/year InYears 2 and 3(or Rice, and 3) two flights/yrar InYears I and 2 forVincent. The estimated cost of fue;, maintenance and insurance for one four-wheel drive vehicle was providedby L Goitia (Director ofPrograma Chimant).3. Meals &Lodging. Includes city costs (at $345/week) for: 1)acombined total ofseven weeks/year for Gul.Itson and Hlubbell. and 2) acombined total of three weeks/year InYears I and 2.and one week InYear 3 forRice and Vincent. Field costs are estimated at SlO/day/person for 1,230 person-days per year (540 days forfield assistants, 360 days for Hubbell and Gullison, and 330 days for the Bolivian counterpart). Field costs forRice and Vincent Include 98 days InYear 1,35 days InYear 2and 21 days InYear 3.4. Field Support. Includes (ood and labor costs for one field cook for six month., in Year 1,and three montlseach InYears 2 and 3.

S.Equipment &Air Freight. A (our-wheel drive vehicle Isnecim-mry to access study sites. The estimated pricefor the vehicle (a4W-D Toyota imported duty free to Li Paz) was supplied by L.Gotla. Surveying gear (twotheodolites, stadla, and tapes) 6 needed to demarcate study plots. Alarge format camera Isnecessary to takefine resolution photographs of growth rings for subrequent Im.mging and analysis at Princeton. Camp equip.ment includes tents, cots, cooking gear, lantern., medical supplies, and water filteJs. Computer equipmentIncludes: 1) two laptop computers for data entry and analysis In the field, 2) two generators for powering thecomputers (as well as for freeze.drying equipment for isoenzyme samples), 3) batteries and uninterruptiblepower supply, and 4)one Ink let printer. Field research equipment Includes altimeters, compasse, packs,diameter tnpei, abney levels, tree tagging equipment, and metal expansIon bands. Supplies for [Loenzymeanalysis amsumes analyzing 7,000 seeds or seedlingi/year.6.Nursery and Field Laboratories. Anursery facility Isneeded to grow 10.000 seedlIngi/year (or experimental
planting and to examine the viability ofseeds from the three forest type.. The estimated cost of this facility
was provided by L.GoilY. Afield laboratory/dormitory Isneeded at each permanent study site. These are
estimated to cost $1,000 each based on last year's experience.7. Contractual Services. A botanbt ISneeded to astsist Insite selection, tree identlfcation, and to prepare sam­pie collections for the herbarium. Dr. David Smith of the Ms our Botanical Gnrdens has a!three months of his time for this purpo e (at $3 ed to provide
 
,600/month). Soll profiles of the peranter
needed to analyze the role of sol quality Ingrowth rate. 

study sites are

$4,000 Isthe cost of analyzing 400 ,amples t $10


each.
 
8. Administration &Rent. Includes funds for: 1) telephone, FAX, and postage for the principal Investigatorsand 2) $6.000/year Inrent for aprelect office InLa Paz. Also Included Is the cost ofa two-day planning meet.Ing in Washington, D.C. for the principal Investigators InYear 2.9.Miscellaneous. Miscellaneous costs are for medicine, Innoculaion ., vUo, and contingendes. 
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Yenr I Yenr 2 
 Yenr 3 TnION
i.Prr.sonnel
 

nlivian Counterpart (36 manihs) 6.000 6,0003 Fi kl A.istants (S-l monlhs) 6.0O 1npOoo
5,400 5.4002 Bolivian Graduate Sudenis 5.400 16.20
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 "- ' ---
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Large Format Camera, Film & Process. 11800 5,000
I5 ISO 150 2,1005 ,0


Camp Supplies 
4,000Computer Equipment 4,00012,200Softwnre (5tatistics & ;IS) 12,2002,500Field Research rquipment 2,5004,250Supplies rar Isoensyme Analysis 4,250 

Air Freight 6,000 6,000 12,0001,500 500 2000subtotal 
53,250 6,650 6,150 66,0506. Nursery and Field Laboratories 16,000 

000 
7. Contractual Services
Botanical Consultant (3 months) 
 10,80010,800 

Soil Analyses 4 " - 10 00Printing & Translation 
__.. 200 .00002,00o 4,0004,000 6,00Subtotal 

14,800 2,000 4,0008. Aeministratlon & Rent (.. 
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Biological and Economic Analysis of Sustainable Selective
 

Logging in Bolivia's Lowland Tropical Forests
 

Project Summary 

Achieving sustainabilityin the managementof naturaltropicalforests is an
 

importantobjectivefor both conservationand economic development (USAID
 

E-forts to realize this goal have been hampered
1989, Repetto and Gillis 1988). 


by a lack of basic biologicalinformation and undercut by government policies
 

that encouragewasteful and destructive loggingtechniques and unsustainably
 

high levels of resourceextraction. 

A programto promote sustainableforest managementwas recently begun in
 

the lowland tropicalforests of Bolivia. Ourproject will contribute to this effort by
 

1) developing an ecological basisfor the long-term sustainableharvest of mahog­

any, 2) examining the degree to which current timber pricingpolicies in Bolivia
 

encourage unsustainablelogging and 3) suggesting viable alternativepricingsys­

terns that will increasegovernmentrevenues and reduce environmentaldamage to
 

the forest. We will also create a computersoftware program to help managers
 

evaluate the cost-effectiveness andsustainabilityof alternativeforest management
 

plans. Finally,a packageof educationalmaterialsbased on the study will be
 

developedfor use in trainingLatin American conservationprofessionalsin con­

junction with the SmithsonianInstitution'sannualconservationtrainingwork­

shop in Bolivia.
 

Background
 

Logging and Canservation Efforts In the BoliWan Lowlands 

Lowland tropical forests in the Bolivian Amazon are concentrated in the states of 

Santa Cruz, Beni, Pando, and northern La Paz. The combined forested area of these states 

is 55.8 million hectares (CDF 1989). 

Until recently, much of this land was inaccessible to loggers - a situation that is rap­

idly changing. Logging rights to nearly 40 percent of the country's tropical forests have 

been sold to concessionaires, and deforestation from logging and agricultural activities is 

In early 1990,
currently estimated at more than 200,000 hectares per year (CDF 1989). 


due to rising public concern over the pace and character of forest development, the Boli­

vian government placed a five-year moratorium on granting additional logging conces­

sions.
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The objectives of the moratorium are to reduce the rate of deforestation and provide 
time to develop a more sustainable approach to managing and conserving the country's 
remaining tropical forests. An important component of this effort is a government­
sponsored research program, known as ProgramaChimanes, that is currently underway in 
the Beni Biosphere Reserve (Goitia 1989). Established by administrative decree in 1982, 
the Beni Biorphere Reserve encompasses 1.6 million hectares of mixed forest and savanna 
in the central Bolivian lowlands, two-thirds of which isopen to controlled utilization. 
ProgramaChimanes seeks to develop a biological and economic basis for sustained man­
agement of the region's timber resources that can serve as a model for forest development 
throughout the country. 

The program is organized around three general areas of study: forestry, biology, and 
economics. The forestry component is currently staffed by a team of Bolivians under a 
grant from the International Tropical Timber Organization. Research in this area has 
focused on reforestation and general management planning for mahogany (Swietenia 
macrophylla)- the country's primary commercial timber species. 

Our objective is to contribute to the biological and economic components of the pro­
gram by providing an ecological basis for sustainable selective harvesting strategies and by 
proposing pricing policies for timber that will discourage wasteful and inefficient logging 
and generate revenues needed for long-term management. 

Biology and Sustainable Management 

Virtually all hardwood tropical timber production in Latin America comes from selec­
tive logging of natural, unmanaged forests. Lack of information on the growth and func­
tioning of these forests combined with government regulation that is either unenforced or 
nonexistent makes most of this production unsustainable. Because natural forests will 
likely continue to be the primary source of tropical hardwoods in the future, it is vital that 
information necessary to manage and protect these lands be developed soon (Grainger 
1986). 

Existing systems of natural forest management in the tropics were developed primar­
ily in Southeast Asia (e.g. the Malayan uniform system) and are not directly applicable to 
forests in Latin America. New World forests differ from those in Southeast Asia in that 
commercially valuable species occur at much lower densities and reproduction of these 
species in large, cut-over areas is typically poor. 

An understanding of the factors responsible for the low natural abundance of valu­
able species such as mahogany is crucial in designing successful long-term management 
strategies. Information is also needed on natural growth rates, reproduction, age-class 
distributions and how these factors are affected by logging. 



Previous research on mahogany, while useful, is largely anecdotal and of insuffi­
cient certainty to form the basis for a quantitative model of sustainable logging (e.g. Lamb 
1966). Moreover, much of that research was conducted in coastal areas of Central Amer­

ica and Puerto Rico and is therefore of limited value for forest management in the Amazon 
Basin. Our study will begin to fill this gap by investigating critical aspects of the underly­
ing biology of mahogany in Bolivia. 

Preliminary data from Bosque Chimanes,the production forest in the Beni Biosphere 
Reserve, indicates that the age structure of existing stands of mahogany is weighted 
heavily toward older individuals and that the size and number of trees that remain after 
logging is insufficient to ensure adequate reproduction. Of 267 mahogany trees in one 
concession sampled, 256 - or 96 percent of the population - were cut; only 11 were left 

to provide for future seed crops (Figure 1). 
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FIGURE 1. Effect ofLogging on MahoganySize-dass St.mcure in Bosque Ciwnes. The dlsmbudon 
of dlamters of mahogany tes in Basque Chimanes is weighted heavily toward larger Individuals, 

indicating poor survival in the smallest size classes. In the sample shown above, 96 percent of the 
population was removed by logging. This reduction in size and number of trees may have serious 

implications for post-harvest seed production and seedling viability. Without supplementary plant-
Ing and management, future harves may be jeopardized. SOURCE: ProgramaChiman , 1990. 

These data suggest that enrichment planting and a larger minimum cutting diameter 

may be necessary to ensure that future logging is sustainable. Factors affecting seedling 

growth and survival in natural populations of mahogany, however, are not well known. 

The effects of logging on the genetic structure of mahogany are also uncertain. 

Post-harvest breeding populations of trees occur at a much lower density than in a natural 



forest. Research indicates this can lead to insufficient pollination and a reduction in seed­
ling viability due to inbreeding (Bawa 1976). A better understanding of logging-induced 
inbreeding in mahogany will be needed to design harvest regimes that minimize losses in 
genetic diversity. 

Forest Revenue Systems and Sustainable Management 

Management plans based on even the best biological information can be undercut by 
government policies that encourage wasteful and destructive logging. Pricing policies are 
particularly important in this regard. 

The forests of Bolivia, as in most of the tropics, are owned and administered by the 
national government. Timber is sold to concessionaires - companies that hold harvesting 
rights - at rates established by a government agency, not by the market. In Bolivia, log­
ging charges are assessed as a royalty, or a fixed charge for every cubic meter of timber 
removed from the forest 

In theory, the price of timber should be based on its stumpage value, defined as the 
residual value of a tree after logging costs are subtracted from the log price paid by a mill. 
Logging costs include the costs of extraction and delivery, taxes, and normal profits. 
Stumpage value, in the technical literature, is known as a type of economic rent. In com­
petitive markets, this rent will generally accrue entirely to the owner of the land, thereby 
alerting the owner to the true financial value of the forest. 

A properly functioning price mechanism provides a powerful incentive for long-term 
sustainable management. It confers on forests a tangible financial value that enables 
sustained-yield logging to compete with more destructive uses of the land. The incentive 
structure fails, however, when royalties do not send accurate price signals to those with 
management authority. 

Preliminary indications are that timber royalties in Bolivia are set far below actual 
stumpage value. This has important implications for conservation and sustainable man­
agement because the price charged for timber directly affects the quantity of timber 
demanded and the rate at which it is cut. Inefficient revenue systems that underprice tim­
ber resources encourage unsustainably high levels of logging and allow much of the 
potential value of the resource to be captured by loggers as windfall profits. This, in turn, 
deprives the government of revenue needed for long-term management and can create 
enormous pressures for rapid and destructive exploitation. 

Inefficient pricing may also cause a portion of the rent to be dissipated by encourag­
ing concessionaires to "highgrade" - that is, to cut only the largest and most valuable 
trees - while providing little incentive to avoid damage to uncut timber. Royalties that do 
not reflect differences in timber values due to species, grade, or site conditions can 



encourage high grading because any tree with a stumpage value less than the royalty is 

worthless to the logger. When such royalties are assessed only on extracted logs, other 

trees can be left in the forest with impunity or damaged through careless and inefficient 

logging. 

Past studies of forest revenue systems in the tropics have largely ignored Latin Amer­

ica despite the region's importance to global forest conservation and its emerging role as a 

timber supplier. Evidence from Africa and Southeast Asia, however, indicates that most 
forest revenue systems capture only a fraction of available resource rent for the public 

treasury (Page et aL 1976, Repetto and Gillis 1988, Ruzicka 1979, Vincent 1990). By cre­

ating a bias against investments in long-term management, these systems undermine 

efforts to promote conservation and sustainable development. 

Objectives 

The objectives of this project are: 

1) to identify the biological factors that best predict future mahogany stocking densi­

ties, stand distributions, timber quality, and growth rates in selectively managed forests; 

2) to use this knowledge to design management strategies that will increase natural 

and managed regeneration of mahogany, improve restocking success, and maximize tim­

ber quality and volume in regenerating stands; 

3) to develop quantitative estimates of the components of the economic rent from 

logging (Le., government revenue, windfall profits, high grading, logging damage, etc.); 

4) to suggest guidelines for feasible improvements in the current government pricing 

system and develop estimates of the amount of revenue that could be generated from log­

ging and used for investments in forest management and other activities if a more efficient 

pricing system were adopted; 

5) to develop a computer planning model to help managers evaluate the economic 

efficiency and biological sustainability of alternative forest management strategies; 

6) to provide training to ProgramaChimanesforestry personnel in biological and 

economic data collection, analysis, modeling, and long-term forest monitoring; and, 

7) to develop course materials based on the study for use in training Latin American 

resource professionals in the Smithsonian Institution Man and the Biosphere, Biological 

Diversity Program's (SI/MAB) annual conservation training workshop in Bolivia. 

Figure 2 illustrates how major elements of the project will be integrated. 
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Policy Significance 

In early 1990, the government of Bolivia issued a decree announcing a five-year pro­
gram to reevaluate its forestry and natural resource policies (ROB 1990). The decree, 
entitled La PausaEcoldgica, or "ecological pause," specifically cites the need for improve­
ments in manang the nation's logging concessions. It provides an opportune context in 
which to pursue the study outlined above. 

The need for concrete information on which to base policy reforms will be height­
ened by completion of major improvements to the main highway bisecting the Beni Bio­
sphere Reserve (scheduled for early 1993). These improvements, financed by loans from 
the Interamerican Development Bank, are expected to reduce log transport costs dramati­
cally, thereby increasing the pressure for more rapid extraction of the region's timber 
resources. gra fresryandnauraolcie 99). hedeceetorevalat itreouce (OB 

Forestry officials in Bosque Chimanes have expressed a sincere interest in developing 
management strategies compatible with the overall aims of the biosphere reserve., 'At pres­
ent, the forest y program is understaffed, underfunded, and lacks the information needed 
to establish a biological and economic basis for sustained management. The information 



and analysis provided by our study should go a long way towards helping to address this 
need. In addition, the training and experience we provide to staff of the forestry program 
in modeling, data collection, and long-term forest monitoring will help ensure that similar 
information continues to be available in the future. 

Success in implementing timber pricing reform based on our analysis depends in 
large part on whether the various parties involved in Bolivian logging feel their interests 
will be advanced by a revenue system that increases rent capture by the government. We 
argue all parties will benefit in the long run: states will receive increased tax revenue; the 
Bolivian Forestry Department will see progress in achieving its goal of sustainable forest 
management; and industry will enjoy larger and more dependable supplies of timber due 
to less destructive logging and to more intensive management made possible by increased 

forest revenue. ,. 

Our pricing reform recommendations will also have direct policy significance for 
other countries in the Amazon Basin and elsewhere in the neotropics that wish to promote 
sustained utilization of their natural forest endowments. Similarly, with appropriate mod­
ification, our forest planning model and timber management recommendations will be 
useful for designing sustainable management strategies in other tropical nations. 

Research Design andData Collection 

Biological Component 

The impacts of selective logging on the biology of mahogany will be investigated 
through a comparison of three mahogany populations: 1) a control population of uncut 
trees, 2) a population logged during the course of the study and 3) a population logged 
20 years ago. Candidate study sites for the three populations were identified in Basque 
Chimanes during the summer of 1990. 

Population 1 (the control population) will provide baseline data on the factors and 
processes that affect mahogany in the absence of management. Population 2 (logged dur­
ing the course of the study) will provide information on immediate damage and mortality 
caused by logging operations. Population 3 (logged 20 years ago) will provide informa­
tion on the long-term response of mahogany to selective logging. 

Below is a short discussion of the standard measurements that will be taken from 
each population. , 

Diameters. Two S0-hectare areas in each of the study populations will be divided 
into one-hectare quadrats. All mahogany trees with a diameter at breast height (dbh) of 



10 cm or more will be measured, tagged, and fitted with a metal expansion band to moni­
tor growth. The approximate location of all tagged trees will be determined and used to 
produce maps to facilitate remeasurement. Stumps in the area logged 20 years ago will 
also be located and mapped. 

Enumeration of all seedlings and saplings less than 10 cm dbh is extremely time con­
suming and beyond the scope of the study. A sampling scheme will be devised for these 
trees to estimate the number of individuals and their spatial distribution in relation to 
larger trees. 

Growth Rates. Mahogany exhibits distinct growth rings. Preliminary analysis 
suggests that while the growth rings may not be annual, their formation is consistent 
between trees. Measurements of growth rings can therefore be used to identify areas of 
high productivity and to establish relative growth rates for different size classes of trees. 
We are currently developing an image processing system at Princeton to interpret and ana­
lyze growth ring data for large numbers of trees. These data will be used in conjunction 
with field measurements of growth obtained using the metal expansion bands. 

Mortality. Mortality rates will be measured by observing tree mortality over the
 
course of the study.
 

Reproductive Biology. Fifty reproductive trees from each of the three popula­
tions will be studied to quantify the effect of breeding tree density on pollinization success 
and seedling viability. Pollinization success will be measured by comparing flower-to-fruit 
ratios and total seed production for similar sized trees on each of the three study sites. We 
expect to identify a threshold minimum density below which pollinization is seriously 
impaired. 

Reduction in the number of seedlings as a result of decreased seed production will 
be studied by comparing seedling plots in pristine forest with seedling plots in forest that 
was logged 20 years ago. As the density of reproductive individuals declines, we expect 
that the rate of self-pollinization will rise. We will test the effect of increased self­
pollinization on seedling viability by comparing growth and mortality of seedlings from 
trees occurring at high and low densities. 

GeneticVariation. Genetic variation in mahogany populations will be studied 
using isoenzyme analysis. Samples will be taken from a range of sites throughout Bosque 
Chimanes to determine: 1) the overall level of genetic variation, 2) how this variation is 
partitioned between populations and individvals and 3) to what degree inbreeding 
increases as a result of logging. 



Economic Component 

Estimating the current distribution of the economic rent from logging is central to 

achieving all of the economic objectives of the study. A model of the various components 
of rent under an inefficient forest revenue system is presented in Figure 3 (Vincent er aL 

1990). 

Potential rent refers to the financial value attainable if all commercial timber on a 

site were sold at true stumpage value. Under an inefficient pricing system, only a portion 

of the potential rent is realized through the actual harvest and sale of logs. This rent may 

be recorded at checking stations or go unrecorded if checking stations are eluded. Rent 

from recorded harvests is captured either by the government as forest revenues or by log­

gers as windfall profits. 

Unrealized rent consists of residual rent and logging damage. Residual rent refers to 

the stumpage value of trees left in the forest due to management prescriptions (silvicul­

tural rent) or high grading (failure by the logger to extract marketable trees). Logging 

damage is the forgone stumpage value of fallen or standing dead trees. 

;. . 0 ' '"N, r
 

FIGURE 3. Rent Dbutrinunderan InefiientForestRevenue System The economic rent from a 
forest is the total financial value of timber after logging costs and normal profits. Ideally, this rent 
should accrue entirely to the owner of the land. Inefficient forest revenue systems that underprice 
timber resources encourage unsustalnably high levels of logging and allow much of the potential 
value of the resource to be captured by loggers as windfall profits. This Inturn deprive the land­
owner of revenue needed for long-term management. As shown above, inefficient pricing may also 
cause a portion of the rent to be dissipated through high grading or damage to unharvested ta 



The general research design requires selecting a set of forest sites scheduled to be 
logged in the near future. The distribution of the potential economic rent available from 
these sites will be estimated through detailed pre-logging inventories along with data 
collected on logging prices, production costs, harvest volumes, revenue collections, and 
post-logging inventories. 

The individual components of potential rent will be estimated as follows: 

" 	Pre-logging inventory data will allow estimation of potential harvest volume. The 
sales value (based on log prices) of this volume minus logging costs and profit mar­
gins will provide an estimate of potential rent. 

* 	 The sales value of recorded harvest minus logging costs (including profit margins) 
will provide an estimate of recorded rent. 

* 	 Forest revenue will be obtained directly from data on royalty collections and wind­
fall profits will be calculated by subtracting forest revenue from recorded rent. 

* 	Silvicultural rent and high grading (together, residual rent) will be determined by 
comparing pre- and post-logging inventories on the basis of management prescrip­
tions and harvest plans. 

" 	Logging damage will be based on a post-harvest inventory of standing and fallen 
dead trees of marketable size and species. 

* 	 Unrecorded rent will be the residual left after subtracting recorded rent, residual 
rent, and logging damage from potential rent. 

Inventory Site Selection. Inventory sites will consist of previously undisturbed 
forest to be logged during the fall of 1991. Three areas will be chosen from Bosque Chi­
manes, one of which will correspond to the second population noted above for the biolog­
ical component of the project (Le., the area to be logged during the course of the study). 
Four SO-hectare blocks in each area will be selected for sampling. Site selection will be 
finalized through consultations with the forestry staff of ProgramaChimanes. 

Selection criteria will include accessibility, site characteristics, and distance to pro­
cessing facilities. An effort will be made to choose sites that differ as much as possible in 
terms of the above criteria in order to investigate the effect that these factors have on the 
quantity of timber harvested, high grading, and damage to residual stands. Our prelimi­
nary hypothesis is that high grading and damage to residual timber will be higher in areas 
that are generally more costly to log. 



Inventories. Prior to logging operations, ProgramaChimanes foresters conduct
 
detailed pre-harvest inventories of timber to be cut, including mapping and marking of
 
trees. While this information will contribute to our data needs, a broader inventory will
 
nevertheless be necessary to deternine the potential marketable timber volume, as
 
opposed to the planned volume, available at each site.
 

Pre- and post-logging inventories will be conducted by forestry crews contracted 
locally. Inventories will be carried out using a standard line sampling system at a 10 per­
cent intensity. This system was found to be more than adequate in a similar study con­
ducted by Vincent in Malaysia during the summer of 1990 (Vincent et aL 1990). 

Two or three inventory crews will be used in each area. Experience in Malaysia indi­
cates that one crew of six people (two foresters and four laborers) can inventory five 
0.1-hectare plots per day during pre-logging inventories and can double this rate for the 
post-logging inventories. With four S0-hectare sites at each area, a total of 40 crew-days 
per area will be required for pre-harvest inventories and 20 crew-days per area for post­
harvest inventories. 

OtherEconomic Data. Data on harvest volume and royalties will be obtained 
from the Bolivian Forestry Department in La Paz. These data are based on records kept at 
checking stations responsible for scaling logs and assessing timber taxes. 

Data on log prices will also be obtained from the Bolivian Forestry Department. 
Logging and milling costs will be estimated directly through on-site inspection of logging 
and milling activities. These estimates will be verified by comparing them with standard 
logging cost-series available for other areas of the Amazon Basin and, if possible, through 
comparison with detailed cost records kept by the Bolivian International Forestry Council 
in Santa Cruz. 

"Normal"profit margins will be based on average margins for other resource-based 
industries in Bolivia. Data necessary for calculating these margins are available from bul­
letins of the Bolivian Department of Statistics. A range of values will be used. 

ForestPlanningModel 

A model of mahogany stand dynamics (Figure 4) will be constructed using informa­
tion obtained from the research outlined above. The biological component of the model 
will project timber growth and yield resulting from various management activities such as 
harvest, thinning, and reforestation. The economic component will incorporate costs and 
revenues associated with management and will allow managers to compare financial 
returns available from different investments. 
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FIGURE 4. ForatPlanningModeL Schematic representation of forest plannin model Incorporating 
economic and biological information obtained during study. 

The model will be structured to provide flexibility in the type of analysis performed 
and in the type of investment or investments to be analyzed. Analysis, for example, will 
be permitted at spatial scales of one hectare, one stand, or an entire forest and at temporal 
scales of one or more full rotations or parts of rotations. The model will also permit 
assessment of a complete forest management plan or marginal analysis of individual 
treatments added to an existing plan. 

The primary objective of the model is to provide managers with a tool that will help 
them develop economically efficient and biologically sustainable strategies for timber pro­
duction in Bosque Chimanes. The model will also make explicit the implications of various 
timber pricing strategies and provide a means of comparing investments in sustainable for­
estry with other potential uses of the land. 

Work Plan 

Research will be carried out primarily by Gullison and Rice with assistance from 
Vincent (econometric analysis and policy implications), Hubbell (biometric analysis and 
study design) and a Bolivian counterpart (management planning, implementation of field 
work and policy implications). Workshop materials for the Smithsonian conservation 
training program will be developed primarily by Rice. The four principal investigators will 



be assisted by a botanist in site selection and inventories. All members of the project will 
work in close collaboration with [Ig. Luis Gotia and Ing. Waldo Terceiro, directors of the 
forestry component of ProgramaChimanes. 

Each year's field work will be carried out during the Bolivian dry season (June
 
through December). Data analysis, computer modeling, isoenzyme lab work, and docu­
ment drafting will be conducted during the months of January through May.
 

Year One. 

Gullison and Rice will visit Bolivia for two weeks in late spring 1991 to identify pos­
sible concessions for the remaining inventory sites, select contractors to carry out invento­
ries, and continue the collection of price and cost data begun during the summer and fall 
of 1990. In June 1991, the four principal investigators will purchase equipment, hire field 
crews, and finalize selection of inventory sites. Vincent and Hubbell will return to the 
U.S. after two weeks. Rice, Gullison, and the Bolivian counterpart will spend six weeks 
collecting data on pre-harvest inventories, royalty collections, harvest levels, logging costs, 
and log prices. Gullison will remain in Bolivia to begin studies of seed production and 
seedling viability. Post-harvest inventories will be supervised by Rice, Gullison, and the 
Bolivian counterpart during the period October to December, 1991. From January to May 
1992, inventory data will be analyzed and preliminary isoenzyme work will begin in the 
United States. Analysis and writing for the economic rent component of the project will 
be completed by the end of May 1992. 

Year Two. 

From June to December 1992, trees mapped and tagged during the previous year 
will be monitored for growth and mortality. Seed production and seed viability experi­
ments will be carried out, samples for isoenzyme work will be collected, and thinning and 
planting trials will be started. Gullison and Hubbell will plan and carry out various 
manipulations, and Rice will conduct economic evaluations of these management actions. 
From January to May 1993, growth and mortality data will be analyzed, and leaf samples 
will be assayed for enzymatic diversity. Work will also begin on a computer simulation 
model of mahogany population dynamics. Materials for the Smithsonian conservation 
workshop will be completed by May of 1993. Rice will return to Bolivia to participate in 
the workshop at the beginning of June. 

Year Three. 

From June to December 1993, trees will again be monitored for growth and mortal­
ity. Seed production and seedling viability experiments will be completed and forestry 
personnel in ProgramaChimanes will be trained to continue monitoring the plots after the 
termination of the project. Training will also be provided in use of the forest planning 



model, and the model will be tested in the field. From January to June 1994, Hubbell, 
Rice, Vincent, and Gullison will finish the simulation model Final policy recommenda­
tions will be developed, and publications and training materials will be written and trans­
lated into Spanish. 

Work Products 

Publications 

Two research papers will be prepared emphasizing the economic and biological 
aspects of the study, respectively. These will be submitted to international forestry/con­
servation journals such as ForestScience, the Journalof ConservationBiology, or the Jour­
nal of EnvironmentalEconomics and Management. A separate technical report will 
emphasize the project's policy and management recommendations. This document will be 
published by The Wilderness Society (in English) and distributed (in Spanish) to the Boli­
vian Forestry Department and district forestry offices in the Bolivian states of Santa Cruz, 
Beni, and La Paz. 

Software 

Three computer programs will be developed during the study. The first will be a 
digital-image processing package to enhance and interpret photographs of growth rings in 
tropical trees. The second will interpret images of the forest canopy to facilitate studies of 
the role played by light in seedling growth and mortality. The third will be an integrated 
forest planning model allowing managers to evaluate the biological and economic implica­
tions of alternative forest management strategies. 

Training 

Amajor aim of the project is to help ProgramaChimanes forestry personnel obtain 
the training and experience needed to refine and implement sustainable logging strategies 
in the future. Towards this end, Bolivians will be involved in all stages of the project. 
Our Bolivian counterpart, from the forestry staff of ProgramaChimanes, will gain exten­
sive experience in data collection and analysis, operation of the forest planning model, 
and interpretation of model's output. In addition, up to six Bolivian university students 
will conduct research supervised by project personnel for their senior theses. This 
research will be carried out with the approval and participation of the staff of Programa 
Chimanes. Finally, training will be provided to ensure that long-term monitoring of the 
research plots continues after the project is finished. 



A separate training objective of the project will be to develop course materials in 
resource policy and economics for use in the Smithsonian conservation training work. 
shops in Bolivia. These workshops provide in-country training to local students and 
researchers on topics such as field research, collections, and reserve design and manage­
ment. Resource policy and economics will be a valuable addition to the current curricu­
lum. 



Biological andEconomic Analysis of Sustainable Selective Logging in
 

Bolivia's Lowland Tropical Forests (June 1991 
- June 1994)
 

Category 

1. Personnel 

Bolivian Counterpart (36 months) 

3 Field Assistants (54 months) 

2 Bolivian Graduate Students 

Rice (13 months) 

Vincent (3 months) 


Subtotal 

2. Transportation 
International Airfare 
Bolivian Airfare 
Vehicle Fuel, Maintenance &Insurance 
Inflation &Contingencies (10%) 

Subtotal 

3. Meals &Lodging 

4. Field Support 

5. Equipment &Air Freight 
Four-wheel Drive Vehicle 
Surveying Gear 
Large Format Camera, Film &Process-

ing 
Camp Supplies 
Computer Equipment 
Software (Statistics &GIS) 
Field Research Equipment 
Supplies for Isoenzyme Analysis 
Air Freight 

Subtotal 

6. Nursery and Field Laboratories 

7. Contractual Services 
Botanical Consultant (3 months) 
Soil Analyses 
Printing &Translation 

Subtotal 

8. Administration &Rent (La Paz Office) 

9. Miscellaneous (visas, inoculations, etc.) 

10. Total Costs 

Year 1 Year 2 

6,000 6,000 
5,400 5,400 
8,000 8,000 

50,000 7,500 
10,000 3,750 

79,400 30,650 

8,386 6,314 
1,430 1,210 
4,000 4,000 
1,382 1,152 

15,-198 12,676 

,16,730 16,100 

4,000 2,000 

22,000 
5,000 
1,800 150

'
 

4,000 . 
12,200 

2,500 

4,250 


6,000 
1,S00 500 

53,50 6,650 

16,000 

10,800 . 
4,000 

2,000 

14,800 2,000 

6,750 7,600 

750 750 

206,878 78,426 

Year 3 

I 
6,000 
5,400 
8,000 
7,500 
3,750 

30,650 

4,672 
990 

2,500 
816 

8,978 

15,270 

2,0001 

-

, 150 

-

,6,000 

6,150 

-

. 

4,000 

4,000 

6,750 

750 

74,548 

Total 

18,000 
16,200 
24,000 
65,000 
17,500 

140,700 

19,372 
3,630 

10,500 
3,350 

36,852 

.,48,100 

8,000 

22,000 
5,000 
2,i09 

4,000 
J 	2,200 

2,500 
4,250 

12,000 
2,000 

66,050 

16,000 

10,800 
4,000 
6,000 

20,800 

21,100 

2,250 

.359,852 



Budget Details and Justification 
1. Personnel. We request salary'support for a Bolivian counterpart (at $6 ,000/year), who will supervise theproject when the principal investigators are not in BolHiia. Three field assistants (at $300/month each) areneeded to assist in plot surveying and data collection for six months each year. Support will also be provided
to two graduate students to carry out thesis research on topics related to the project They will be selected
with the help of Dr. Cecelia Moranes, Director of the Institutode Ecologfi, UniveidadNacionalde SanAndres.Thirteen months of salary are requested for Rice and three and one-half months forVincent (both at
$5,000/month). Salaries for Hubbell and Gulison are provided by Princeton University and the Canadian 
Government. 
2. Triasportation. International airfare includes the following: 1) one flight/year (Newark - La Paz) for Gull­son and Hubbell 2) two flights in Year 1, and one flight/year in Years 2 and 3 for Rice (Washington, D.C. - La
Paz), and 3) one flight/year in Years 1 and 2 for Vincent (Boston. La Paz). Airfare in Bolivia ($1 10/flight, La
Paz - San Borja) includes: 1) seven flights/year for Hubbell, Gullison, and the Bolivian counterpart, 2) fourflights in Year 1and two flights/year in Years 2 and 3 for Rice, and 3) two flights/year in Years 1 and 2 forVincent. The estimated cost of fuel, maintenance and insurance for one four-wheel drive vehicle was provided
by L Golida (Director of ProgramaChimanes). 
3. Meals &Lodging. Includes city costs (at $345/week) for: 1) a combined total of seven weeks/year for Gul­
lison and Hubbell, and 2) a combined total of three weeks/year In Years 1 and 2, and one week in Year 3 forRice and Vincent. Field costs are estimated at $10/day/person for 1,230 person-days per year (540 days forfield assstants, 360 days for Hubbell and Gullison, and 330 days for the Bolivian counterpart). Field costs for
Rice and Vincent include 98 days in Year 1, 35 days in Year 2 and 21 days in Year 3. 
4. Field Support. Includes food and labor costs for one field cook for six months in Year 1, and three months 
each in Years 2 and 3. 
S. Equipment &Air Freight. A four-wheel drive vehicle is necessary to access study sites. The estimated pricefor the ve) de (a 4W-D Toyota imported duty free to La Paz) was supplied by L Goitia. Surveyfrt, gear (twotheodolites, stadia, anl tapes) is needed to demarcate study plots. A large format camera is necessary to takefine resolution photographs of growth rings for subsequent imaging and analysis at Princeton. Camp equip­
merit includes tents, cots, cooking gear, lanterns, medical supplies, and water filters. Computer equipment
includes: 1) two laptop computers for data entry and analysis in the field, 2) two generators for powering thecomputers (as -U as for freeze-drying equipment for isoenzyme samples), 3) batteries and uninterruptible
power supply, an 4) one inkjet prir.=. Field research equipment includes altimeters, compasses, packs,

diameter tapes, abney levels, ae tagging equipment, and metal expansion bands. Supplies for isoenzyme

analysis assumes analyzing 7,000 seeds or seedlings/year. 
6. Nursery and Field Laboratories. A nursery facility is needed to grow 10,000 seedlings/year for experimental
planting and to examine the viability of seeds from the three forest types. 
 The estimated cost of this facility
was provided by L Goida. Afield laboratory/dormitory is needed at each permanent study site. These are 
estimated to cost $1,000 each based on last year's experience. 
7. Contractual Services. A botanist is needed to assist in site selection, tree identification, and to prepare sam­ple collections for the herbarium. Dr. David Smith of the Missouri Botanical Gardens has agreed to provide
three months of his time for this purpose (at $3,600/month). Soil profiles of the permanent study sites areneeded to analyze the role of soil quality in growth rates. $4,000 is the cost of analyzing 400 samples at $10 
each. 
8. Administration &Rent. Includes funds for. 1) telephone, FAX, and postage for the principal investigators
and 2) $6,000/year in rent for a project office in La Paz. Also included is the cost of a two-day planning meet­
ing in Washington, D.C. for the principal investigators In Year 2. 
9. Miscellaneous. Miscellaneous costs are for medicine, innoculations, viuas, and contingencie 
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Biographical Information
 

Dr. Richard Rice is currently Senior Resource Economist with The Wilderness Society in 
Washington, D.C., where he has been employed since 1983. At The Society, he has 
worked on a broad range of public land and environmental issues, including grazing, 
recreation, and subsidized logging on the national forests. Prior to joining The Wil­
derness Society, he held positions with the Office of Policy Analysis at the U.S. 
Department of the Interior and Resources for the Future, Inc. 

Dr. Rice has extensive experience in the tropics and a background in biology and 
economics that gives him unique insight into the problems of tropical resource con­
servation and development. 

As an undergraduate at Grinnel College, he spent seven months studying the feed­
ing habits and reproduction of endangered sea turtles in Costa Rica. He returned to 
Costa Rica as a graduate student at the University of Michigan to study tropical ecol­
ogy with the Organization for Tropical Studies and later conducted research for his 
dissertation on the nutritional impacts of rural development in Cameroon, West 
Africa. 

Since 1983, Dr. Rice has been a consultant to the Smithsonian Institution's Man and 
the Biosphere Biological Diversity Program in Peru, Bolivia, Puerto Rico, and Pan­

ama, and in 1990, he served as economist on the design team for the Maya Resource 
Management (Mayarema) Project, a major USAID-sponsored environmental protec­
tion and development project in the Petin province of Guatemala. 

Dr. Jeffrey Vincent was an assistant professor of resource economics in the Department of 
Forestry at Michigan State University from 1987 to 1990. In September 1990, he 

joined the Harvard Institute for International Development as an Institute Associate. 

Dr. Vincent has extensive international experience and an interdisciplinary back­
ground.in resource economics (Michigan State University and Yale University) and 

social anthropology (Harvard). 

Before entering graduate school, he worked as a research assistant in tropical botany 
for two years which included fieldwork in Costa Rica for The Botany ofMangroves by 
P.B. Tomlinson (Cambridge University Press, 1985). He conducted research in
 

Malaysia for his dissertation on the optimal taxation of tropical timber products in
 
Southeast Asia.
 

Since 1985, Dr. Vincent has served as a consultant to the World Bank (Malaysia),
 
USAID/WWF (Thailand), the U.S. Forest Service, the National Research Council, and
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Scott Paper Company (Papua New Guinea). Dr. Vincent serves as a reviewer to a 
variety of scholarly journals and has published widely on tropical timber trade, pric­
ing, and conseivation. 

Raymond Gullison is a Ph.D. candidate in Ecology and Evolutionary Biology at Princeton 
University. He is supported by a fellowship from the Canadian Governmenes 
National Science and Engineering Research Council. 

Mr. Gullison holds an honors degree in biology from the University of British Colum­
bia. As an undergraduate, he was awarded 14 academic scholarships and conducted 
field research in Kenya, Tanzania, Brazil, and Mexico. His research during this 
period included demographic studies and modeling of bird, fish, and ungulate pop­
ulations. 

In addidon to his experience in the tropics, Mr. Gullison has a strong background in 
data analysis and computer programming. He is system manager for a database of 
250,000 entries used in an ongoing study of forest dynamics in Panama. He has a 
working knowledge of Spanish and Portuguese, and is currently helping design and 
develop computer-based image processing systems for tree ring analysis and studies 
forest understory light regimes. 

Dr. Stephen Hubbell is Professor of Biology in the Department of Biology and Evolution­
ary Ecology at Princeton University. Dr. Hubbell is world-renowned for his work in 
neotropical and paleotropical forest ecology. In 1990, he was one of ten recipients of 
a Pew Scholarship in Conservation and the Environment. He has played a leading 
role in an effort to create a National Insitute of the Environment in the United 
States and recently initiated a proposal to establish a school of environmental stu­
dies at Princeton University. Dr. Hubbell holds a Ph.D. in zoology from the Univer­
sity of California, Berkeley, and a bachelor's degree in biology (with honors) from 
Carleton College. 
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ATTACHMENT B 

Biological and Economic Analysis of Sustainable Selective Logging in
Bolivia's Lowland Tropical Forests (October 19§1/October 1994) 

Category Year 1 Year 2 Year 3 Total 

1. Personnel
 
Bolivian Counterpart (36 months) 
 6,000 6,000 6000 18,0003 Field Assistants (54 months) 5,400 5.400 5,400 16,200
2 Bolivian Graduate Student. 8,000 8,000 8,000 24,000
Rice (13 months) 	 50,000 7,500 7,500 65,000Vincent (31A months) 10,000 3,750 3,750 17,500 

Subtotal 79,400 30,650 30,650 140,700 
2. Transportation

international Airfare 8,386 6,314 4,672 19,372Bolivian Airfare 1,430 1,210 990 3,630Vehicle Fuel, Maintenance & Insurance 4,000 4,000 2,500 10,500
Inflation & Contingencies (10%) 1,382 1,152 816 3,350 

Subtotal 15,198 12,676 8,978 36,852
3. Meals &Lodging 	 16,730 16,100 15,270 48,100 
4. Field Support 4,000 2)000 2,000 8,000 
5. 	Equipment & Air Freight


Four.wheel Drive Vehicle 
 22,000 * 22,000
Surveying Gear 5,000 5,000Large Format Camera, Film & Process. 1,800 150 150 2,100

ing
 
Camp Supplies 
 4,000 4,000Computer Equipment 12,200 12,200Software (Statistics & GIS) 	 2,500 2,500Field Research Equipment 	 4,250 4,250Supplies for Isoenzyme Analysis 6,000 6,000 12,000
Air Freight 1,500 500 2,000 

Subtotal 	 53,250 6,650 6,150 66,050
6. Nursery and Field Laboratories 16,000 .	 16,000 
7. Contractual Services 

Botanical Consultant (3 months) 10,800 10,800
Soil Analyses 4,000 4,000Printing & Translation - 2,000 4,000 6,000 

Subtotal 14,800 2,000 4,000 20,800
8. Aeministration & Rent (La Paz Office) 6,750 7,600 6,750 21,100 
9. Miscellaneous (visas, Inoculations, etc.) 750 750 750 2,250 
10. Total Costs 206,878 78,426 74,548 359,852 



ATTACHMENT B
 
Page 2
 

Budget Details and Justification 
1. Personnel. We request salary support for a Bolivian counterpart (at $6 ,000/year), who will supervise theproject when the principal investigators are not in Bolivia. Three field assistants (at $300/month each) areneeded to assist In plot surveying and data collection for six months each year. Support will also be providedto two graduate students to carry out thesis research on topics related to the project. They will be selectedwith the help of Dr. Cecelia Moranes, Director of the Instituto de Ecologfia, UniversidadNaionalde San Andres.Thirteen months ofsalary are requested for Rice and three and one.half months for Vincent Cboth at$5,000/month). Salaries for Hubbell and Gullison are provided by Princeton University and the Canadian 

Government. 
2. Transportation. International airfare includes the following: 1)one flight/year (Newark. La Paz) for Guill.son and Hubbell, 2) two flights in Year 1,and one flght/year in Years 2 and 3 for Rice (Washington, D.C.. LaPaz), and 3) one flight/year in Years Iand 2 for Vincent (Boston - La Paz). Airfare In Bolivia ($110/flght, LaPaz . San Boda) Includes: 1) seven flights/year for Hubbell, GuIlLson. and the Bolivian counterpart, 2) fourflghts In Year Iand two flights/year in Years 2 and 3 for Rice, and 3) two flights/year In Years Iand 2 forVincent. The estimated cost of fuel, maintenance and insurance for one four-wheel drive vehicle was provided
by L.Golds (Director of ProgramaChinmanes).
3. Meals & Lodging. Includes city costs (at $345/week) for: 1) a combined total of seven weeks/year for Gui­lison and Hubbell, and 2) a combined total of three weeks/year In Years Iand 2, and one week in Year 3 forRice and Vincent. Field costs are estimated at $10/day/person for 1,230 person-days per year (540 days forfield assistants, 360 days for Hubbell and Guillson, and 330 days for the Bolivian counterpart). Field costs forRice and Vincent Include 98 days in Year 1, 35 days in Year 2 and 21 days in Year 3.

4. Field Support. Includes food and labor costs for one field cook for six months in Year 1,and three months 
each in Years 2 and 3. 
5. Equipment & Air Freight. A four-wheel drive vehicle snecessary to access study sites. The estimated pricefor the vehicle (a 4W-D Toyota imported duty free to La Paz) was supplied by L Goltia. Surveying gear (twotheodolites, stadia, and tapes) Is needed to demarcate study plots. A large format camera is necessary to takefine resolution photographs of growth rings for subsequent Imaging and analysis at Princeton. Camp equip­ment includes tents, cots, cooking gear, lanterns, medical supplies, and water filters. Computer equipmentIncludes: 1) two laptop computers for data entry and analysis n the field, 2) two generators for powering thecomputers (as well as for freeze-drying equipment for isoenzyme samples), 3) batteries and uninterruptiblepower supply, and 4) one inkjet printer. Field research equipment includes altimeters, compasses, packs,
diameter tapes, abney levels, tree tagging equipment, and metal expansion bands. Supplies for isoenzyme


analysis assumes analyzing 7,000 seeds or seedlings/year.
 
6. Nursery and Field Laboratories. A nursery facility Is needed to grow 10,000 seedllngs/year for experimental
planting and to examine the viability of seeds from the three forest types. The estimated cost of this facility
was provided by L Goida. A field laboratory/dornfto,y is needed at each permanent study site. These are

estimated to cost $1,000 r.- based on last year's experience.
7. Contractual Services. A boanist is needed to assist in site selection, tree Identification, and to prepare sam­ple collections for the herbarium. Dr. David Smith of the Missouri Botanical Gardens has agreed to providethree months of his time for this purpose (at $3 ,600/month). Soil profiles of the permanent study sites areneeded to analyze the role of soil quality in growth rates. $4,000 is the cost of analyzing 400 samples at $10 
each. . 
8. Administration &Rent. Includes funds for: 1) telephone, FAX, and postage for the principal nvestigatorsand 2) $6,000/year In rent for aproject office in La Paz. Also Included is the cost of atwo-day planning meet.
Ing in Washington, D.C. for the principal investigators In Year 2. 
9. Miscellaneous. Miscellaneous costs are for medicine, innoculadons, visas, and contingencies. 
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ANNEX C
 

Selection Memorandum
 

DATE s August 12, 1991 

TO s Clement Bucher, Grants Officer 

FROM a Jorge Calvo, ARD 

SUBJECT a Grant Agreement whith the Wilderness Society (TWS) 

Grant 598-0780-G-00
 
Project I Environmental Support 598-0780 (AID/W)
 
Recipient I The Wilderness Society
 
PACD October 30, 1994
 
Total Amount $141,000
 
Total Obligated $141,00 (Lim ted-Scope Grant Agreement)
 
Technical Office s Agricultural and Rural Development
 
Project Officer a Jorge Calvo, ARD
 
Grant Officer Clement J. Bucher, RCO
 

This grant is funded out of AID/W under the Environmental Support Project 
598-0780. An AID/W technical committee selected the TWS from a wide
 
range of proposals submitted to the S&T Natural Resources Office in
 
AID/W. The attached cables describe the awards process t State 088570
 
announces the invitation for p-oposals and describes the approval 
process p State 018688 announces the list of pre-proposals approved by 
AID/W, and includes the TWS proposal, State 035574 requests Mission 
concurrence to the TWS proposal La Paz 018688 endorses it, and State 
88570 provides the funding citations. 
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ATTACE NWT B 
PAGE 3 

PROJECT BUDGET: Biological and Economic Analysis of Sustainable Selective Logging in Bolivia's Lowland TrOical Forests (October 1991/October 1994) 

e/- T 2Year I T Ye 3 Total 
TWS/PU 7WS/PU 2Wi" U TW5/PUPze 

Cata A.L.eII1 Total Hm AJLD. Toal B A.LD. Total H= A.LD. Total 

Bolivian Cauoa (36 m=ztbs) 6.000 0 6.000 6.000 0 6.000 6.000 0 6.000 16.000 0 12.000
3 Field Ain= (s4 ,,,,1) - S.400 0 S.400 S.400 0 S.400 S.400 0 S.400 16,200 0 16,002 Bivie . .000 8.000Graduate Suin= 0 8.000 0 8.000 000 0 .000 24,000 0 24,000
Rke (13 mwab) 0 SO.O SO.000 0 7.SO0 7.SO0 0 7.500 7.SO0 0 65,000 6S.000
V (3% =ctbs) 0 10.000 10,000 0 3.750 3.750 0 3.750 3.750 0 17,S00 17.500 

SubwuD 19,400 60,000 79,400 19,400 11,250 30,650 19.400 11.250 30,650 59200 8.500 40.700 

2. 'rmipouraa
inalioanag1A 5,186 3,200 6,386 3.114 3,200 6,314 1.472 3,200 4,672 9.772 9,600 19,3723ci;via .rAfae 990 440 1,430 770 440 1.210 SSO 440 990 2.310 1.320 3,630

Vehide Fwl. MadzatcD= & lnwata 4,000 0 4,000 4,000 0 4,000 2.500 0 0 10,500 0 10,500
Infltu= & COlcig s (10%) 1.016 364 1.38 788 364 1.52 452 364 816 2.25 1,091 3,350 

Subwo 1 11.194 4,004 15,195 ,6"72 4,004 %"676 ,974 4,004 5976 24,840 -.O.01 36,852 

3. Feals &L2cCizg 15.7"2 1,00 16.730 14,715 L.385 16,100 13,885 18 5,7 3.778 48.100 
4. FfrieSuppoi 4.000 0 4,000 2,000 0 ".000 2.000 0 2.000 44,32 0 81000 

Faor-we.Di Vehicle 0 22,000 22.000 ­ - - 0 22,000 - 2,000
Sv.y ea S.000 0 S,000 "S.000 0 .5,000
Lap Fomat Cmem F,, &hoasg 1,725 7S 1,800 7So ISO 7S 7S ISo L875 2,100
Cam SuPpliM 3,850 .150 4,000 ..... 3,350 1SO 4,000CAmP= 6,200 4,000 22.200 - - - 8.200 4,o0o 12,200
Sofwa, (SRutsa & GIs) 2.500 0 2.500 .5 O- 0 2.500Fid r dm 4,250 0 4,2,50 . - 4,250 0 4,250

:,,ooo.LSOO So 0 ,O ?S s,. ,oo? .. =s 2.1OS.; nl LSO 6,000 6.000 765 5S=3 6.000 765 1123 1,00 
0 - oo 0 =o 

Supirfor1sae 
AirPmgh wm ooo 15050 os-- Soo - - 2,000 o 2,000 

Subt=m1 27,025 26,25 53,250 57S 6,075. 6,650 640 5,310 6.150 26440 37,610 66050 
416000 0 16.0006. Numr.e and Field abwanin 16,000 0 16,000 .... 

http:Faor-we.Di
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ATTACHMENT B 
Page 4 .PROTECT BUDGET: Biological and Economc .Analysisof Sus-a-nale Selective Logging in Bolivia's Lowland Tropical Forests (O ober 1991/Octobe, 1994) 

(continued) 

Year I year__ Yew 3 Total 
TWS/PU TWS/.U TWS/PU TWS/PU ProjectCat.gory HIM AD. Total HIID A.LD. Total HMm AM.L Total I= AI.D. Total 

7.C.acamcmL Seavie
3om= l C Ld=ut C3 momd) 10.00 0 10.800 ..... 10.8ow 0 10,800Sai Ma1ems 
 4.000 0 4,000 " " -. 4.000 0 4.000?dnf &Tzan-a-o_ m_ 1.OOO L0OO 2.0OO 2.000 2.000 4.000 3.000 3.000 6.000 

Subcotl 14,80 0 14,800 Looo 1.ooo 2.o00 2.000 2.000 4.000 17.S00 3.000 20,00
8 M=i ad-an &RA= (Pbnu/FVA 6.42S 325 6.7SO 7,=73 32S 7,600 6.425 32S 6.750 20.=23 975 21.100 
9. M anam C' . in 373 373 7SO 37Sbcula)om 37s 730 37s 373 7S0 1.12 1.12 2.0 
10. TOa Corn 114.94 91,937 206,878 54,012 24.414 73,426 49,899 24,649 74,548 21,8.2 14L000 359,852

(Pe nt ofTotal Pmoject Cosa) 31.94% 25.55% 15.01% 6.78% 13.37% 6.85% 60.8=% 39.18% 100.00% 

I CI-WS) Th WflAw Somqty CPU) ?Pc==o L~viIry. =I) Hamzd ln ut for arrnadocalDwm*=C=m 


