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Abstract

Georgia has the largest comrercial forest in the U S. alnost 24 nillion acres,
65% of total |land area. Forestry in Georgia ranks number one in enploynent,
out put, and val ue added of all manufacturing industries. Georgia s 1994 total
val ue of tinber harvested was al nost 30% of the $2.9 billion total value of
agricultural crops and tinmber. A 1988 study showed that of Georgia's
agricultural crop acres, 1,864,000 were margi nal for crop and pasture
production, including 659,000 acres of highly erodible cropland, and woul d

yi el d hi gher | andowner returns if planted to | ong-term sustainable forest
crops. In Ceorgia, 645,931 acres of pine plantations were established between
1986 and 1992 under the Conservation Reserve Program (CRP). Georgia
Cooperative Extension Service Specialists in forestry recogni zed that

| andowner s consi dering planting trees under provisions of the CRP were in
great need of help for econom c analysis of enterprises and decision meking.
To neet this need they devel oped an education programw th seven sequenti al
goal s: econoni c conpari son between conmon agricul tural crops and trees;
enrol Il ment of qualified | andowners in the CRP; anal yses CRP scenarios; assess
the econom c efficiency of controlling weed conpetition in pines; exan ne CRP
sign up acres; managenment assistance as contracts near expiration; evaluate

i npacts of the CRP. Audiences included county extension agents, qualified

| andowners, involved agency and organi zation staff, forest industry, forestry
prof essionals, policy makers, governmental units, and extension, teaching and
research faculty. Teaching nmethods and activities included the use of

i nternational, national, regional, state, area, district, nulti-county, and
county extension neeting formats with: 13 training neetings for 400 extension
agents; 36 public neetings for 1,639 | andowners; 2 training neetings for 75
Georgia Forestry Conm ssion district foresters; and, 3 international, 5
national, and 28 regional papers, plus 4 poster presentations. Publications
include: 3 journal articles, 6 extension bulletins, 15 CRP leaflets, and 21
prof essi onal meeting proceedi ngs.
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| nt roducti on

Georgi a has 37,068,000 acres of total |land area of which 65 percent or
23,631,000 acres is forested; nmore forest acres than any other state. O
Georgia’'s tinber acres, 752,000 are in national forests, 894,000 are non-
forest corporate, 4,990,000 are owned by forest industry, and 16, 995, 000 acres
are owned by farners and other private individuals. GCeorgia' s tinberland
owners numnber around 650, 000

In the manufacturing sector of the Georgia econony, forest industry ranks
nunber one in enployment, output, and val ue added. In 1990, of 305, 256
manuf act uri ng workers in Georgia, forest industry (wood and paper processing)
enpl oys 23% of workers directly, 69,292 workers, and another 107,008 workers

indirectly. In relation to all manufacturing in Georgia, forest industries in
1990 produced 24% of output, $11 billion directly, and another $8 billion
indirectly. In relation to all manufacturing in Georgia, forest industries in
1990 earned a val ue added performance of 22% of the group’s total, $3.5
billion in value added directly, and another $4.5 billion indirectly.

In Georgia in 1994 the total value of major agricultural crops and tinmber

harvested was $2.9 billion. Tinber harvested total ed al nnst 30% of the tota
val ue of agricultural crops and tinber. For every dollar Georgia forest
| andowners receive, $15 is generated in the state’s economy. |In Georgia, in

1994, $13, 854,467 was collected in county ad val oremtaxes fromtinmber at
harvest or at sale for harvest.

In response to the Conservation Reserve Program (CRP) provision of the Food
Securities Act of 1985 (1985 FarmBill |egislation), 645,931 acres of pine

pl antations were established in Georgia between 1986 and 1992. The CRP sought
to: reduce soil erosion; inprove water quality through reduced soil erosion;
curb production of surplus commodities; enhance fish and wildlife habitat;
reduce sedi ment in streans and al ong roadsi des; and provide income support to
farmers (d aser 1986). Highly erodible crop | ands were targeted for
conversion from annual row crop production to |l ess intensive uses. Land use
options fostered by the CRP included establishment of permanent grasses,

| egunes, forbs, shrubs, and trees.

The CRP is funded through the Commdity Credit Corporation and adm ni stered

t hrough the Consolidated Farm Service Agency (CFSA). Payments are authorized
to I andowners for one-half cost-share for establishnent of the conservation
practice, along with an annual payment for maintenance of the practice over
the 10-year contract period.

A 1988 study showed that of Georgia s agricultural crop acres, 1,864,000 were
mar gi nal for crop and pasture production, including 659,000 acres of highly
erodi bl e cropl and, and would yield higher |andowner returns if planted to

| ong-term sustai nabl e forest crops. According to a 1988 USDA report, after
the CRP enrollment, there are still 1.1 mllion marginal cropland and pasture
acres in Ceorgia that if planted to forest crops would earn hi gher producer

i ncones than the current crops and pasture uses.

Nat i onwi de, 36.4 mllion acres have been enrolled under the CRP (USDA 1993).
The 2.4 million acres of CRP tree plantations are predom nantly in the South.
CRP tree planting account for 91.4 percent (645,931 acres) of the 706, 459
acres enrolled in Georgia (USDA- ERS 1994).

A precedent has been set for the long-termretenti on and nmanagenent of these
CRP pl antations. From 1956 to 1960, the Soil Conservation Reserve Program
(SCRP) was established as part of the Soil Bank Act to foster conservation of
erodi bl e cropland. Under the 1956 to 1960 Soil Conservation Reserve Program
(Soil Bank), 693,499 acres of new pine plantations (afforestation) were



pl anted on erosion-prone cropland in Georgia. |In a pattern simlar to present
CRP enroll ment, 1,926,628 acres of pine plantations were planted across the
South. Long-termretention of the SCRP stands has been inpressive. |In a 1976
study, when the plantations averaged 18 years of age, 83.1 percent of the
Georgia tree plantings remained (G-C 1976). Another 14.5 percent had been
harvested wi thout specific plans for regeneration. Only 2.5 percent of the

pl antings had been converted to uses other than trees. In a later study at
age 33 years, 23 percent of the Georgia SCRP acreage remained in the origina
pine plantations, with 73 percent of the initial acres harvested and
regenerated to pine (Kurtz et al. 1994). Overall, 96 percent, or 665, 759
acres of the original SCRP acres remmined in tinber production after 33 years.

Ext ensi on Educati on Program Goal s

Georgi a Cooperative Extension Service Specialists in forestry recogni zed that

| andowner s consi dering planting trees under provisions of the CRP were in
great need of help for econom c analysis of enterprises and decision meking.
To neet this need they devel oped an education programw th sequential goals as
foll ows:

1t Provide rowcrop farmers with a needed basis of economc
compari son between common agricultural crops and trees when
consi dering enrollnent in the CRP

2nd Coordinate with other appropriate organizations and agencies to
assi st enrollnment of qualified | andowners in the CRP

3rd Devel op an econom ¢ anal ysis of various CRP scenarios using trees,
grass, and program benefits to give potential program participants
valid decision criteria for evaluating their options related to
the CRP. This analysis would allow potential CRP participants to
eval uate returns to this program

4th Hel p tree farmers assess the economic efficiency of controlling
weed conpetition in pines in old-fields.

5th Exami ne CRP sign up acres in Georgia based on Land Capability
Class as a measure of pine site productivity, nodel forest
managenent rotation scenarios, and estimate total CRP pine
pl antation econom ¢ returns and wood-fl ow over tine.

6th Provi de nmanagenent assistance to CRP program participants as their
contracts near expiration through educational/training materials
and neetings.

7th Eval uate inpacts of the CRP for program participants, the state
econony, and the effectiveness of the CRP-focused extension
program of public issues and policy education.

Program Structure

Audi ences Tar get ed

Audi ences for public issues and policy education with the CRP include county
ext ensi on agents, qualified |l andowners, involved agency and organi zati on
staff, forest industry, forestry professionals, policy makers, governnental
units, and extension, teaching and research faculty.



Teachi ng Met hods and Activities

Use of international, national, regional, state, area, district, nulti-county,
and county extension meeting formats has greatly inproved the efficiency of
technol ogy transfer. These formats have al so made it possible to reach a
greater total nunber of clientele and do so in a shorter time frame as
detailed in the section bel ow

C Agent Training - 13 training neetings were held for 400 extension agents
since 1987 to cover CRP topics. These professional educators then held
| andowner neetings and instruction back in their areas of operation.

C Public Meetings - 36 public neetings were held in Georgia since 1987 to
cover CRP opportunities for qualified |landowners. Mre than 1,639
| andowners attended these neetings. Numerous county extension agents,
forestry professionals, and representatives of forest industry also
attended these CRP up-dates.

C State Agency Meetings - To inplement a CRP education program two training
neetings were held for a total of 75 Georgia Forestry Conmi ssion district
foresters. These education professionals were given one day of in-depth
instruction on use of the CRP training materials. These district foresters
then hel d | andowner neetings and instruction back in their home counties.

C Professional Forestry Meetings - 3 international, 5 national, and 28
regi onal paper presentations, plus 4 poster presentations have been made by
Georgi a extension service specialists in forestry on CRP pi ne nanagenent
and related topics since 1988 addressing directly nore than 1,953 forestry
educati on and research specialists.

Publ i cati ons/ Qutreach

Use of public television, radio, extension news rel eases, news letters,
magazi ne articles, research reports, and departnment bulletins greatly
multiplied the efforts of the program Publications include: 3 journa
articles, 6 extension bulletins, 15 CRP leaflets, and 21 professional neeting

proceedings. In addition, there were 7 newsletter, newspaper, and magazi ne
articles, 5 radio, and 1 television prograns. These mass nedi a presentations
reached an audi ence of over 10 nillion state-and region-w de.

Rel at ed Publications and Activities

To acconplish this broad public issues and policy education programfor the
CRP, a number of related publications and activities were undertaken as
foll ows:

C Per acre returns were calculated for corn, soybeans, and loblolly pine on
CRP soils in Georgia. Conparisons were nmade across soil types, yield
| evel s, and market regions. This crop conparison information was published
in an extension bulletin. Additionally, another extension bulletin
contains information to all ow prospective forest producers to calcul ate
their individual estimates of forest returns. Finally, a journal article
quantified the conpetitive position of pine trees relative to corn and
soybean producti on.

C An applied research and extension project was funded by the State of
Georgia for $40,000 in 1995. This project provided resources to fund a
graduat e student thesis on the characteristics of CRP | andowners in
Georgia. Grant funds were used to upgrade conputer technol ogy, pay trave
and nmeeting expenses, cover publications costs, and hire technica
assistants. |In Georgia, 82 percent of the surveyed CRP | andowners
indicated that they will continue tinmber production after expiration of the
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annual contracts (Kamrholz 1996). Follow ng harvest of these stands 70
percent intend to replant these acres in pine. This conpares favorably
with the history of the SCRP pine plantations in the state. Additionally,
one departnment publication and one extension newsletter have been published
with circulation in excess of 10,000 copies.

C A set of 15, two-to-four page |leaflets on various CRP-rel ated pine
managenent topics was published in cooperation between the Warnell Schoo
of Forest Resources and the Georgia Forestry Comr ssion. Leaflets on an
addi tional 15 topics are currently in production. The coauthors and
contributors serve to strengthen the bulletin and broaden its support and
use.

C The department publication and |eafl et notebooks covering CRP topics were
di stributed to and coordinated with all 159 county extension offices and
the Georgia Forestry Commission district foresters. The additiona
di stribution and coordination greatly increased the effectiveness of the
ext ensi on education program as these entities also conducted neetings and
trainings for CRP | andowners.

Results Achi eved

Public |Issues and Policy Education
This CRP extension public issues and policy education programwas carried out
closely with involved agenci es such as the Consolidated Farm Service Agency

and the Georgia Forestry Commi ssion. |t has been instrunental in helping to
gui de the entire process of devel opnent and inplenmentation of the CRP. All 7
of the extension education programgoals were nmet. Furthernore, it is

illustrative of an opti num extension education process. The programincl uded
needs assessnent, county agent in-service training, education for |andowners
and the general public, and provision of assistance to the CRP participants in
Georgi a through presentations at 87 neetings, speaking directly to 4,067
nmeeting participants. |In addition, 49 CRP-rel ated publications have been
publ i shed and distributed at the state, national, and international |evels.

O her Benefits

Some 14,718 qualified Georgia |land owners enrolled 706,459 acres in ten year
covenants with the U S. government during 12 sign up periods from 1985 through
1992. CRP paynent of initial crop establishnent cost share was $34.20 per
acre, a $24,160,898 total one time payment. Annual |and rent payments earned
by these individuals, over the duration of contracts, averaged $43.06 per acre
per year, $30, 420,125 per year for ten years, or $304, 201, 250 total rent
paynment in Georgia. CRP contracts began expiring during October 1995 with

al rost 50,000 acres in the tenth contract year in Georgia. Contracts for the
bul k of CRP acres in Georgia will mature between 1996-1999 (Figure 1).

Exami nations of |and capability classes indicate that only erosion prone,
productivity limted Iand was enrolled in the CRP in Georgia. Land capability
classes Ile, Ille, and |Ve represented 58, 25, and 17 percent, respectively,

of the CRP acres enrolled in Georgia. Each of the classes represent noderate
to severe crop production linmtations. The average erosion rate before the
CRP was 13.59 tons/acre/year, and on soils under the program erosion was
reduced to 1.08 tons/acre/year (EW5 1995). Therefore, mmjor CRP objectives of
reduci ng soil |osses and inproving water quality were achieved in Ceorgia.

Model i ng 20-year pul pwood (Tables 1 and 2) and 33-year multiple product
rotations (Tables 3 and 4) indicated profitable enterprises. The multiple
product rotation produced greater wood-fl ow and better financial returns over
a |l onger planning horizon than the 20-year pul pwood rotation (Figure 2).



In addition, 33-year rotations (Figure 3) smooth wood-flows across time and
product classes to better neet future fiber and tinber demand. This |onger
term product availability should benefit | andowners. Haynes (1995) projects a
35 percent increase in softwood harvests from 1990 to 2040. Real prices of
sof twood sawti mber and | unmber are expected to rise steadily from present

l evel s until 2010 to 2015. Maturing pine stands on both industrial and non-
i ndustrial lands, including the nearly 1.3 mllion acres of CRP in the South
wi || support these increases.

Longer rotations provide | andowners inproved flexibility to meet nultiple

obj ectives and can spread risks of tinber production over |onger time periods
and nore product markets. The SCRP resulted in an inpressive retention rate
of 96 percent over 30+ years since the program began. These stands continue
to produce fiber and solid wood products and represent pernmanent conversions
of erodible, marginally productive crop land to a sustainable and profitable,
long term financial asset.

Overall, the CRP likely represents a long termaddition to Georgia's forest
| and base as did the SCRP. Wbod-flows from|longer rotation managenent
scenarios from 2004 through 2025 fit well with projected state and regional
fi ber and sawti mber demands. Additionally, marginally productive | and was
effectively diverted fromunprofitable annual row crop production with
significant reductions in annual soil |oss.

St udi es conducted by Georgi a extension specialists on forestry exam ning the
CRP have shown that, on average, annual row crop production on CRP soils is
not profitable and | eads to excessive soil |oss (Morhead and Dangerfield
1995). Additionally, annual |osses fromcrop production on these types of
mar gi nal soils weaken | ocal econom es by related job and personal incone

| osses. Establishment of tree crops represents a long-term conmnitment by

| andowners to fiber and tinmber production. These future stunpage supplies are
expected to have significant econom c inpacts on |local, state, and regional
econom es as stands reach nerchantable size and harvests begin. Both short
rotation pul pwod (<25 years) and | onger rotations (>25 years) producing
mul ti ple products are typical options for pine plantation nanagenment in the
Sout h.

The inpacts of CRP plantations on agricultural and personal inconme, and
enpl oyment were exanmined in the Georgia. State-w de, |andowners received
$30, 421, 000. 00 in direct annual paynments to establish and maintain

pl antations. Annual crop |osses (soybean and wheat) on the converted CRP

acres had averaged $60 nmillion. Fully regulated , CRP pine plantations have a
projected annual wood-flow net returns of $29 nillion. Real net increases in
annual agricultural income in nearly $90 million after [and use conversion to

sust ai nabl e forestry production under the CRP. Across the state, the shift
fromintensive, but unprofitable, annual crop production to forestry created
500 jobs and a $9 million increase in personal annual incone.

Eval uati on Met hods

I nstructor Evaluation - An instructor evaluation formwas used to eval uate
teaching effectiveness in the CRP education programfor 6 training meetings
hel d for over 500 CRP | andowners, county extension agents, and Georgi a
Forestry Comm ssion district foresters. This formis based on a ranking
system where excellent = 5, above average = 4, average = 3, bel ow average = 2,
and poor = 1. The summary of eval uations shows that teaching effectiveness
ranked between 4 and 5 on each of the followi ng 4 categories:



Cat egory Rat i ng

1 Subj ect covered thoroughly 4.40
I Method of presentation 4. 45
! Instructor effectiveness 4. 45
! Handouts 4.47
I Overall rating of instructors 4. 44

In addition, program participants indicated that the value of the nmeeting they
attended was worth $251 per acre of CRP trees they owned. These ratings are

i ndicative of a high Ievel of teaching performance and effectiveness during
this CRP program

The knowl edge of the extension specialists involved with the CRP has been
greatly increased by working on this program by sharpening their expertise on
I and productivity valuation techniques, and yields and econom c returns
estimates for agricultural and forest crops. Also, procedures have been
refined for the conduct of integrated extension public issues and policy
educati on prograns in Georgia.

Thi s extension program neets three of eight of the Cooperative Extension
System s National Initiatives that respond to inportant societal problenms of
broad national concern. The three met are revitalizing rural Anerica,
sust ai nabl e agriculture, and water quality.

Awar ds

For their work in this area, extension specialists in forestry have been
recogni zed nationally, receiving the “Qutstandi ng Forestry Communi cati ons
Award - Best Forestry Publication for 1995" for Landowner Opportunities for
Trees after the Conservation Reserve Program (CRP) Ends in Georgia Bulletin
95- 010, presented by the National Wodl and Omers’ Association. |n 1996, they
received the Award for Excellence Regional Project - Conservation Reserve
Program Opportunities, fromthe Southern Extension Forest Resource
Speci al i sts.

Continuing Work in the CRP Area

On-going projects in the CRP area include:
C A nunber of CRP leaflets are in progress, due to be released this fall.

C A thinning study is under way in Mtchell county, Georgia of a 27-year
old Soil Bank stand to nmodel CRP ol dfield pine plantation grow h.
C A sub-soiling test denpnstration is ongoing in Tift county, Georgia on a

10 year old CRP pine plantation.
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Figure 1. Release of Conservation Reserve Program acres from initial 10-year contracts.
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Figure 2. Total cord production in 25, 50, and 75 percent of the total Conservation Reserve Program acres available for
harvest in 20-year pulpwood rotations.
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Figure 3. Tota cords available at 25, 50 , and 75 percent of Conservation Reserve Program acres available for harvest
in a33-year rotation with thinnings at ages 18 and 25.
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Table 1. Planted loblolly pine wood-fl ow projections for 20-year, un-thinned
pul pwood rotations!, Coastal and Pi ednont Georgi a.

Site I ndex? Vol ume Harvest ed®
(feet) (cords)
60 37
65 43
70 49

1 750 surviving trees per acre at age O in 1986, Scribner rule.

2 Site index = average height in feet of doninant and co-donminant trees at age 25 years.

3 Cord equival ents: pul pwood top dianeter = 4"; Cords = Cuft/[77.1 + 1.4(dbh)]; Max.
Cuft/cord = 100; Mn. pul pwood dbh = 4.5"; Mn. sawtinmber dbh = 10.0".

Table 2. Planted loblolly pine financial performance projections for 20-year
unt hi nned pul pwood rotations, Coastal and Pi ednmont Georgi a.

Site I ndex? NPW | R AEV® Cash- Fl ow
(feet) ($/ ac) (9% ($/acl/yr) ($/ ac)
60 94 11.3 10 381
65 147 12.6 15 506
70 209 13. 8 21 650

! 8% di scount rate; 1986 Prices: PW= $17/cord, CGNS = $36/cord, ST = $145/MBF, Big ST
= $157/MBF (inflated at 3.5% per year);
2 Site index = average height in feet of doninant and co-donminant trees at age 25 years.
% Net present worth is calculated with revenues discounted to present year |ess costs
di scounted to present year at the 8% discount rate.
4 Internal rate of return is the interest rate at which discounted revenues equal
di scounted costs. It assunmes that all internediate revenues are reinvested into the
proj ect.
5 Annual equivalent value is the net present worth expressed as an annuity over the
pl anni ng hori zon, conputed at the discount rate.
6 Total net, uninflated cash-flow dollars.
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Table 3. Wod-flow cord equival ent volune projections for a 33-year loblolly
pi ne rotation.

Total Vol une Vol unme Harvest ed
Site
25' n\?eeai(rs 18 yrs 25 yrs 33 yrs 18 yrs 25 yrs 33 yrs
--feet--  m e COrds-----mmm o
60 32 44 54 15 8 32
65 37 50 61 19 9 34
70 43 57 69 22 10 37

Table 4. Financial projections of internal rate of return (IRR), annual
equi val ent val ue (AEV), net present worth (NPW and cash-flow for a 33-year
| oblolly pine rotation.

Site I ndex Internal Rate Annual Net Present Cash-fl ow
25 Years of Return Equi val ent Worth
Val ue
----feet---- ---percent--- ---8$/ac/yr--- ------------- $/ac------------
60 12.7 23 267 1,193
65 13.7 31 356 1, 447
70 14.7 40 465 1, 757

total net, uninflated 1986 dollar val ues of wood-fl ow
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