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I. INTRODUCTION
 

BURMA'S EXTENSIVE FORESTS OFFER GREAT POTENTIAL AS A SOURCE OF WOOLAND WOOD PRODUCTS; AS A LOW COST ENERGY RESOURCE; AS A STOCKPILE OFNON-WOOD PRODUCTS SUCH AS FRUITS AND NUTS, GUMS AND RESINS, TANNINS, OILS,DRUGS AND MEDICINES; AS GRAZING LANDS FOR LIVESTOCK; AS A HABITAT FOR FISHAND WILDLIFE; AS A GENETIC STOREHOUSE OF GREAT DIVERSITY; AS A MEANS OFPROTECTING AND CONSERVING THE NATION'S SOILS AND WATER SUPPLIES; AND AS A
RECREATIONAL HAVEN. 

CURRENT INDICATIONS ARE THAT THESE POTENTIALS ARE BEING WiASTED; THATRATHER THEN 
BEING MAINTAINED AND 
USED WISELY, THE FORESTS 
ARE BEING
DEPLETED AND DESTROYED AT A RAPID RATE ALONG WITH THEIR POWERS OF MULTIPLECONTRIBUTION. THE EVIDENCE IS TO BE FOUND ON THE LAND AND IN THE MARKETPLACE; IN MASSIVE AND WIDESPREAD SOIL EROSION, RAPID WATER RUNOFF, SILTINGOF DAMS, RISING PRICES OF CHARCOAL AND FUELWOOD, LOCAL SHORTAGES OFCONSTRUCTION WOOD, DWINDLING WILDLIFE, AND SHRINKING FOREST ACREAGES. 

IN RECENT YEARS, AT LEAST 20 DEVELOPMENT PROJECTS REPRESENTING OVER300 MILLION DOLLARS OF EXPENDITURP HAVE BEEN MOUNTED OR PROPOSED TOGENERATE GREATER ECONOMIC AND SOCIAL RETURNS FROM FORESTRY. TKESEPROJECTS ARE REVIEWED AND PROFILED IN APPENDIX A. WHAT STANDS OUT IN THATREVIEW IS THE HEAVY EMPHASIS SO FAR GIVEN TO INCREASING THE EFFICIENCY OFCOMMERCIAL FOREST OUTPUT. THERE IS REASON FOR THIS ORIENTATION. TEAK,AFTER ALL, IS BURMA'S SECOND LARGEST EXEORT AND ACCOUNTS FOR MORE THANONE-FOURTH OF HER FOREIGN EXCHANGE EARNINGS. BUT THERE IS ANOTHER AREATHAT DEMANDS DEEP CONSIDERATION. EXCEPT FOR THE PROPOSED "LOCAL SUPPLYFUEUWOOD PLANTATION PROJECT" AND THE "INTEGRATED WATER MANAGEMENT PROJECT",BOTH OF WHICH ARE PENDING, NEGLIGIBLE ATTENTION HAS BEEN GIVEN TO THEFORESTRY NEEDS AND PROBLEMS OF THE AGRICULTURAL SECTOR. YET AGRICULTURE ISTHE GREATEST AGENT OF DEPLETION OF BURMESE FORESTS AND, AT THE SAME TIME,HAS THE GREATEST LONG TERM NEED FOR THEIR CAREFUL MANAGEMENT, MAINTENANCE
 
AND IMPROVEMENT
 

II. AGRICULTURE/FORESTPR INTERRELATIONS AND PROBLEMS 

THE USES OF THE LAND ARE SO INTERTWINED THAT EVERY FORESTRY ACrIVITY,HOWEVER REMOTELY CONNECTED WITH AGRICULTURE, HAS ITS ECONOMIC OR SOCIALEFFECT ON THAT SECTOR. BUT FIVE GREAT AGRICULTURAL NEEDS EXERT DIRECT AND
POWERFUL INFLUENCE ON FOREST CONDITIONS.
 

O. THE NEED FOR LAND FOR A GROWING AGRICULTURAL POPULATION, 
2. THE NEED FOR ENEMY FOR COOKING, HEATING AND OTHER FARM OPERATIONS,3. THE NEED FOR FODDER FOR EXPANDING DOMESTIC ANIMAL PRODUCTION,
4. THE NEED FOR STABLE WATER SUPPLIES FOR FARM PRODUCTION AND HOME USE
5. THE NEED FOR SOIL PROTECTION TO PREVENT EROSION, PROTECT AGAINST 

DECLINING PRODUCTIVITY AND REDUCE SILTATION OF DAMS AND WATER 

Q COURSES. 

THE FOLLOWING PARAGRAPHS EXPLORE BRIEFLY THE NATURE AND DIMENSION OF 

THESE NEEDS AND HOW THEY ARE CURRENTLY BEING MET. 



A. 	 LAND FOR AGRICULTURAL DEVELOPMENT
 

BURMA'S GROWING POPULATION, SOME 75% OF 
 WHICH 	 IS RURAL, AND CLOSE TO2/3 OF WHICH IS EMPLOYED IN AGRICULTURE, M4JST CONTINUALLY SEEK AND DEVELOPNEW AGRICULTURAL CAPACITY, NOT ONLY TO SUSTAIN ITSELF BUT ALSO TO HELPRISING EXORT REQUIREMENTS. CONCEPTUALLY, 	
MEET 

THERE 	 ARE Ti) WAYS 	 OF DOINGTHIS: 	 BY RAISING PRODUCTIVITY OF THE INDIVIDUAL ACRE SO IT CAN SUPPORTPEOPLE, OR BY OPENING UP NEW LANDS FOR AGRICULTURAL USE. BOTH 
MORE 

PATHS 	 HAVEBEEN 	 TRAVELED. BETWEEN 7970 AND t981, PER-ACRE YIELDS OF BURMA'S LARGESTCROP, RICE, INCREASED BY OVER 60%. 	 AND AVERAGE FARM SIZE CONTINUED A LONGDECLINE TO ABOUT 7.5 ACRES 	 WITHOUT MAJOR SACRIFICE TO DEPENDENT FAMILIES.MEANWHILE, TIWO ALTERNATIVE SOURCES OF NEW LAND FOR AGRICULTURAL USE WEREEXPLOITED. ONE WAS UNTENANTED LAND PRESIDED OVER BY TOWN COUNCILS WHOALLOCATED ACREPGE TO RESIDENTS WHO COULD LEGITIMATELY APPLY FOR IT.OTHER 	 RAS LAND HELD 	 BY THE GOVERNMENT IN FOREST,RESERVES 
THE 

OR COMMERCIALSTANDS WHICH, IF ILLEGITIMATELY CLEARED OF FOREST, OFTEN PROVIDED FARMYIELDS EQUAL TO OR EVEN SUPERIOR TO THOSE OF ALLOCATED LANDS.
 

HOW MUCH FOREST LAND IS USED FOR THESE PURPOSES? DETAILED STATISTICSARE SCANTY. BUT RECENT SATELLITE PHOTOGRAPHY SUGGESTS THAT SOME 600,000HECTARES ARE BEING CLEARED OF FORESTS EACH YEAR, AND THAT TOTAL FORESTCOVER, LONG BELIEVED TO BE 	 CLOSE TO 60% OF TOrAL NATIONAL ACREAGE, IS NOW
CLOSE 	TO 40%.
 

VERY 	 LITTLE OF THE FOREST CLEARING IS LIKELY TO BE 	 DIRECT!,Y DUE TOLOGGING, EITHER LEGAL OR ILLEGAL. SOME OF BURMA'S PINE STANDS MAY INVITECLEARCUTTING, BUT IN HER EXTENSIVE HARDWOOD FORESTS, HIGH VALUE SPECIES AREIN MIXTURE WITH MANY OTHERS OF LOW OR NO COMMERCIAL VALUE, SO LOGGINGOPERATIONS ARE TYPICALLY SELECTIVE, AND THE RESIDUAL STANDS AFTER LOGGING 
ARE FAIRLY DENSE.
 

UNOFFICIAL ESTIMATES OF THE TYPES OF LANDS ALLOCATED BY TON COUNCILSSUGGEST THAT FORESTED AREAS CURRENTLY REPRESENT ONLY A SMALL PROPORTION OF

THE TOTAL.
 

FIRE, 	 BOTH NATURAL AND MEN-CAUSED, ACCOUNTS FOR SOME OF THE FOREST.REMOVALS. RURAL RESIDENTS HAVE SEVERAL REASONS FOR SETTING FIRES. FOREXAMPLE, FIRE TEMPORARILY GREENS THE GRASS FOR GRAZING, IT IS A TECHNIQUEUSED IN HUNTINC WILD ANIMALS, FOR PROMOTING PHYSICAL ACCESS IN DENSE COVER,
AND FOR PROMOTING THE GROWTH OF JUVENILE LEAVES OF TREES AND SHRUBS WHICHHAVE 	 UTILITY IN PACKAGING AND FOR COTTAGE INDUSTRIES. DURING THE DRYSEASON, SAY IN DECEMBER AND JANUARY, THE HILLS ARE ALIVE WITH FIRES STARTEDFOR THESE PURPOSES. MANY OF THESE FIRES DESTROY ONLY THE UNDERGRO JrH,LITTER AND YOUNGER TREES. THEIR NET EFFECT IS PRIMARILY 	
LEAF 

TO DEGRADE RATHER
THANTO DESTROY THE FOREST COVER. 

BY FAR THE LARGEST CONTRIBUTOR TO FOREST CLEARING IS THE FARMERSEEKING NEW AGRICULTURAL LAND. TWO GROUPS ARE INVOLVED. ONE CONSISTSTAUI YAV/ OPERATORS (HILL FARMERS), 	
OF 

WHO MOVE FREQUENTLY FROM PLACE TOPLACE. THE OTHER COSISTS OF SEDENTARY VALLEY FARMERS WHO TOSEEK EXPAND
THEIR 	 LANDS OR TO ACCOMMODATE FOR FAMILY GRO)WH. 

V IN BURMESE, THE TERM "TAUNGYA" MEANS "HILL CULTIVATION" AND IS 
OCCASIONALLY USED IN THAT SENSE IN THIS PAPER.
 



IN HILL AGRICULTURE, THE FARMER CUTS ALL TREES AND OTHER GROWTHLAMGEON AN AREA SUFFICIENT FOR NEEDS 2-4HIS (W. ACRES). THE MATERIAL IS LEFTTO DRY. JUST BEFORE THE MONSOON RAINS IT IS BURNED. THE INTENSE FIRECONSUMES THE TREES, DESTROYS THE COVER, THE WEEDSGROUND KILLS AND BAMBOO,AND PRODUCES QUANTITIES OF WOOD ASHES TO IMPROVE SOIL FERTILITY. AS THE
RAINS BEGINe HE PLANTS HIS CROPS THEON MINERAL SOIL. 

NORMALLY, AFTER T$O OR THREE SEASONS SOIL FERTILITY DECLINESSUBSTANTIALLY ON CLEARED ANDTHE AREA, FAST-GROWING WEEDS BEGIN TO INVADE.AT THAT POINT, THE FARMER SHIFTS TO ANOTHER AREA AND REPEATS THE PROCESS.THE RULE OF THUMB IS THAT A CLEARED AREA, LEFT ALONE FOR ABOUT TWO DECADES,WILL REVERT TO APPROXIMATELY ITS ORIGINAL FORESTED CONDITION. SO THEPROCFSS, ON A CYCLE OF I'AENTY YEARS OR MORE, CAN PERSIST WITHOUT 
SUBSTANTIAL FOREST DETERIORATION. 

GRADUALLY RISING NUMBERS OF HILL FARMERS, AND OTHER, ALTERNATIVE USESFOR FOREST LANDS (AS FOR VILLAGE EXPANSION PERMANENTAND AGRICULTURE)DIMINISHED THE CYCLE. IN SOME AREAS OF 
HAVE 

BURMA, IT APPEARS THAT IT IS LESSTAAN TEN YEARS BEFORE THE ONCE-CLEARED LAND IS BROUGHT AGAIN UNDERCULTIVATION. IT IS INEVITABLE THAT YIELDS ARE LOWER AND WEEDS INVADEFASTER. THUS, LARGERA AND LARGER POPULATION OF HILL FARMERS BECOMESCAUGHT IN A DWINDLING SPIRAL WHICH LEADS ONLY TO CREATER POVERTY. THEREARE OTHER, RELATED LOSSES TOO. FIRES GET AWAY AND BURN MUCH AREASLARGERTHAN PLANNED. IN SOME AREAS (*. THE CHIN HILLS) THE SLOPES ARE EXTREMELYSTEEP AND SOIL EROSION IS EXCESSIVE. AND, BECAUSE OF THE MORE ORCOMPLETE BURNING, VALUABLE TREE SPECIES GO UP IN RATHER 
LESS 

SMOKE THAN SERVING 
OTHER USES. 

DUE TO THEIR ISOLATION, LACK OF SCHOOLING, LACK OF ALTERNATIVE SKILLSAND INBRED SHYNESS, HILL FARMERS AND THEIR CHILDREN DO NOT ESCAPE EASILYFROM THE SPECIALIZED SOCIAL MILIEU THEY HAVE ESTABLISHED. THE GENERALTENDENCY IS TO PERPETUATE THE DOWNUMAD SPIRAL INTO A DEGRADED FOREST
ENVIRONMENT AND INCREASING POVERTY. 

THE SEDENTARY, PREDOMINANTLY VALLEY-BASED FARMERS TURN PRIMARILYTOWARD COUNCIL-CONTROLLED LANDS WHICH ARE STILL RELATIVELY PLENTIFUL, ANDONLY PERI PHERALLY TOWARD LOCAL FORESTS TO HIELP MEET LAND NEEDS.NEVERTHFLESS, THEIR ON INIMPACT FORESTS THE VALLEYS AND LOW SURROUNDING
 
HILLS fLAS BEEN SUBSTANTIAL.
 

IN THE VALLEYS, ONE CAN POINT TO PARTICULAR RESERVED FORESTS OFFAIRLY LAIGE SIZE THAT NO LONGER EXIST. THE HAS BEENLAW NOT CHANGED.THOSE FORESTS ARE INVIOLATE. BUT WHERE THEY ONCE STOOD ONLY RICE GROWSNOW. GRADUAL ENCROACHMENT FOR FIRE&WOOD, GRAZING AND, ULTIMATELY,AGRICULTUPAL EXPANSION HAS SIMPLY SWALLOWED THEM UP. THE PROSPECT FOR THEFARM4ER ON THIS KIND OF LAND IS FOR YIELDS TO BE MAINTAINED THROUGH GRADUAL
ADOPTION OF ACCEPTED AGRICULTURAL TECHNIQUES. 

THUS, AMONG VALLEY FARMERS FOREST CONVERSION 'TO MEE EXPANSION NEEDSIS MORE OFTEN A CONVENIENCE THAN A NECESSITY, AND MORE OFTEN PERMANENT THANTEMPORARY. THE USUAL PROCESS IS EXPANSION ONTO FORESTED AREAS ALREADYDEGRADED BY INDISCRIMINATE GRAZING AND FUELWOOD CUTTING. 
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TAUNGYA CLEARINGS DO NOr REPRESENT PERMANENT CONVERSION TOAGRICULTURE, BUT TOTAL ACREAGE CUT EACH YEAR TENDS TO RISE AS THEPOPULATION RISES. THIS IS BECAUSE OPERATORS AND THEIR FAMILIES HAVE FEWOTHER WORK ALTERNATIVES. THE INCREASING PRESSURES LANDFOR PROMOTEINCREASING FOREST DETERIORATION. THIS KIND OF LAND CLEARING ACCOUNTS FORTHE GREAT BULK OF THE FOREST REMOVALS EACH YEAR. 

B. LOW COST ENE1GY FOR FARM ACTIVITIES 

IN RECFNT BURMA MUCHYEARS, LIKE OF THE REST OF THE DEVELOPINGWORLD, HAS SUFFERED CUTBACKS IN LOW COST, PETROLEUM-BASED ENEWGY PRODUCTSEVEN THOUGH SHE HAS HER OWN OIL SUPPLIES. FOR PRIORITY REASONS, KEROSENE,A POPULAR FUEL A1ONG THE RURAL MAJORITY AND POORER URBANITES, HAS ALL BUTDISAPPEARED FROM THE MARKET PLACE. ALTHOUGH BURMA'S ENDOW4ENTS INCLUDESUBSTANTIAL GAS FIELDS, THEIR DEVELOPMENT, TO THE POINT THAT NATURAL GASSUPPLIES WILL READILYBE AVAILABLE TO THE URBAN POOR AND TO AGRICULTURISTS 
THROUGHOUT BURMA, SEEMS MAN . YEARS AWAY. 

THE NATURAL RESPONSE TO SHRINKING KEROSENE SUPPLIES, PARTICULARLYCOOKING, HEATING AND OTHER HOME USES, HAS BEEN 
FOR 

TO RETURN TO THE USE OF WOODAND CHARCOAL. THE QUANTITY REQUIRED IMMENSE.IS BURMA'S ESTIMATED AVERAGECONSUMPTION OF CUBIC OF100 FEET FUELWOOD PER FAMILY PER YEAR NOW GENERATESA TOTAL REQUIREMENT OF CLOSE TO 17 MILLION TONS , OR MORE THAN THIRTY TIMESTHE AMOUNT OF TEAK HARVESEED, AND THE QUANfITY INCREASES EVERY YEAR. 

BECAJSE THE REQUIREMENT IS SO LARGE, FORESTS NEAR THE POPULATIONCENTERS ARE GRADUALLY BEING DEPLETED AND LOCAL PRICES ARE INCREASING. INAREAS VISITED BY THE TEAM (EXCEPT IN TAUNGGYI) CHARCOAL PRICES WERE FOUND
TO HAVE RISEN 
 FROM 60 TO 100% IN THE LAST FOUR YEARS. FARMERS IN THOSEAREAS, AND EVEN IN SOME OF LESSTHE DENSELY POPULATED HILL AREAS, WERE NOW
TRAVELING 3-5 DAYS (ROUNDTRIP) FOR A CARTLOAD OF WOOD. AT 
 THE NORMAL RATEOF 4-5 CARTLOADS OF WOOD PER FAMILY PER YEAR, THIS MEANT AN OFOUTLAY FROM12-25 WORKDAYS PER YEAR SPENT ON FUEL PROCUREMENT. ALTHOUGH SUCH TRIPS MAYHAVE OTHER SOCIAL, TRADE AND RELIGIOUS RETURNS, THEIR OPPORTUNITY COSTSMUST IN MANY CASES BE SIGNIFICANT. SO FOREST DEPLETION NOT ONLY STEALSAWAY THE TIME THAT MIGHT BE PUT TO OTHER INCOME-EARN4ING ENTERPRISES, BUTALSO INCREASES THE HUMAN AND ANIMAL ENERGY THAT MUST BE EXPENDED TO FIND,
GATHER AND TRANSPORT THE REQUIRED AMOUNTS OF WOOD ENERGY. 

THERE IS STILL ANOTHER DIMENSION TO THE PROBLEM. IF CURRENT TRENDSCONTINUE, MOST OF THE CUTOVER LANDS NEVER WILL REFOREST THEMSELVES.ALTH lGH THE LOCAL HARDWOODS HAVE STRONG REGENERATIVE POWERS, THE COMPOUNDPRESSURES FOR AGRICULTURAL LAND, FOR GRAZING, AND SUCHFOR ADDITIONAL 
WILL NOTFUELWOOD AS MAY BE PRODUCED TEND TO PERMIT THEIR REGROWTH.ALREADY, IN SOME AREAS OF THE DRY ZONE, TREE ROOTS ARE BEII"G EXTRACTEDUSED AS FUEL. THE NEXT LOW-COST ALTERNATIVE 

AND 
WILL BE TO BURN FARM ORGANICMATERIALS SUCH AS STRAW AND DUNG. THE INEVITABLE RESULT IS FURTHERDETERIORATION OF SOIL FERTILITY AND WATER ABSORB1'IVE CAPACITY, AND FURTHER 

AGRICULTURAL DECLINE.
 



THE FUELWOOD PROBLEM TODAY IS PRIMARILY ASSOCIATED WITH POPULATIONCENTERS AND SEDENTARY AGRICULTURE. IT IS MORE A NVALLEYc PROBLEM THAN A2HILL" PROBLEM, AND MORE OF A PROBLEM FOR POOR FORTHE THAN THE RICH.FJRTHERMORE, IT IS GETTING WORSE. RISING PRICES, LONGER DISTANCES OFTRAVEL, SMALLER AND SMALLER TREES TO HARVEST, INCREASING ILLEGALENCROACHMENT ON PROTECTED FORESTS, AND GROWING POPULATION PRESSURES SPELLOUT THE GRADUAL DECLINE AND DISAPPEARANCE OF THE REPRODUCIBLE RESOURCE ONWHICH THE GREAT BULK OF FARMERS AND URBAN POOR MIGHT HOPE TO RELY FOR FUELIN THE FORESEEABLE FUTURE. NO OTHER RESOURCE PROBLEM IS AS LARWE,WIDESPREAD AND CRITICAL TODAY IN BURMA AS THE PROSPECT OF A LAa3EPROPORTION OF THE URBAN AND RURAL POPULATION WITHOUT THE MEANS TO COOKTHEIR FOOD AT PRICES OR ENER3Y OUTLAYS THEY CAN AFFORD, 

C. FODDER
 

A THIRD MAJOR NEED OF BURMESE AGRICULTURE IS FODDER FOR DOMESTICANIMALS. LIVESTOCK PRODUCTION IN BURMA IS SUBSTANTIAL. OFFICIAL FIGURESFOR DOMESTIC GRAZING POPULATIONS f/ ARE AS SHOWN IN TABLE 1. DURING THEPAST FIVE YEARS, THE NUMBERS OF AND HAVECATTLE BUFFALO INCREASED BY ABOUT(3%; THOSE OF SHEEP AND GOATS BY 64%. SINCE CURRENT DEMANDS FOR LIVESTOCKPRODUCTS ARE NOT BEING MET, TOTALS MAY BE EXPECTED TO CONTINUE TO INCREASE
MATERIALLY DURING THE NEXT FEW YEARS.
 

TABLE :t. NUMBERS OF LIVEsTOCK 
 IN BURMA BY SELECTED TYPES, 1978-84, IN
THOUSANDS 

TYPE/YEAR f978/79 
 t979/80 _-980/81 198f/82 1982/83 
 f983/84
 

CATTLE 7932 
 8307 853? 8857 
 9f47 9338
 

BUFFALO t769 
 ?8f7 t90r 
 1969 2018 2049
 

SHEEP/GOAT 800 
 805 
 846 1019 
 ?173 ?321
 

THESE ANIMAL POPULATIONS ARE EVENLYNOT DISTRIBUTED THROUGHOUT
BURMA. FIGURE SHOWSI APPROXIMATE DISTRIBUTION BY POLITICAL DIVISIONS.WHAT IT DOES NOT SHOW IS THEIR FURTHER CONCENTRATION NEAR POPULATION 
CENTERS. 

MOST OF THE CATTLE AND BUFFALO ARE OWNED BY SMALL FARMERS WHO USETHEM AS DRAFT ANIMALS. A FARM OF NEAR-AVERAGE SIZE (SAY 5 ACRES) WITHCOMMUNAL GRAZING LANDS NEARBY CAN ADEQUATELY SUPPORT TO GRAZING ANIMALS.THEY DO NOT NORMALLY RANGE WIDELY AND USUALLY RETURN FROM THE GRAZING AREAS 
EACH EVENING. 

.7
 

F/ EXCLUDING HORSES, WHICH ARE NUMEROUS IN POPULATION CENTERS OTHER THANRANGOON AND EXsRT IMPORTANT 'RESSURES ON NEARBY GRAZING LANDS. 
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GOATS (AND SHEEP), BY CONTRAST, ARE RAISED PRIMARILY SLAUGHTERFOR INTHE LARGER CITIES. THEIR HEAVIEST CONCENTRATIONS ARE IN THE CENTRAL, DRYBELT OF BURMA, WHICH IS NOT WELL SUITED TO CATTLE OR BUFFALO. THEY TEND TOROAM WIDELY ON 	 THE EXTENSIVE SHRUB AND GRASSLANDS. IT 	 HAS BEEN FREQUENTLYPOINTED OUT BY OBSERVERS THAT THEIR OVERGRAZING ADDS TO THE SERIOUS SOILEROSION IN THAT ZONE. SEASONAL MIGRATIONS LIVESTOCKOF 	 OCCUR THERE WHENFOOD SUPPLIES BECOME SCARCE. LARGE ROADSIDE TREES MAY BE COMPLETELYSTRIPPED OF THEIR BRANCHES BY 	 HERDSMEN TO PROVIDE THE FODDER NECESSARY FOR 
SURVIVAL.
 

FODDER RESOURCES FOR CATTLE, BUFFALO, GOATS AND SHEEP OBSERVED 
 BY 	 ThETEAM APPEARED TO 	 BE ADEQUATE BUT MARGINAL. GRAZING LANDS, PASTURES ANDVILLAGE COMMONS APPEAR TO BE TYPICALLY OVERGRAZED AND NOT CAPABLE OFCARRYING A MUCH HEAVIER ANIMAL POPULATION. RISING NEEDS FOR ANIMALPRODUCTS SOON WILL REQUIRE ACTIVE DEVELOPMENT OF ADDITIONAL SOURCES OF
ANIMAL FODDER. 

THIS GRAZING AND FEED PROBLEM, AT LEAST CURRENTLY, IS ..REDOMINANTLY AVALLEY PROBLEM RATHER THAN A HILL PROBLEM. IT IS ASSOCIATED IN LARGE PARTWITH THE MORE INTFNSIVELy USED FARMLANDS AROUND THE POPULATION CENTERS,WHERE GRAZING LANDS COME UNDER INCREASING PRESSURE AS AVERAGE FARM SIZEDIMINISHES, NUMBER OF DRAUGHT ANIMALS INCREASES, AND AS URBAN NEEDS FOR
MEAT AND DAIRY PRODUCTS INCREASE. - IT IS ALSO INTENSIFYING IN IHE DRY ZONE,
WHERE THE POPULATION GROWTH RATE OF SMALL RUMINANTS IS ACCELERATING UARD.THE OPTIONS ARE: 1) TO IMPROVE AND UPGRADE CURRENT SOURCES OF FODDER 

2) 	 TO EXPAND GRAZING LANDS, GENERALLY WITH SOME 

CONCESSION TO DISTANCE, AND THE REALIZATIOll THAT 

ALTERNATIVE USES MUST BE FOREGOE. 

3) 	 TO LIMIT LIVESTOCK IN GIVEN LOCALITIES SO THAT 

CERTAIN KINDS OF PRODUCTION (EG. DAIRY CATTLE, 

SHEEP AND GOATS) WILL RECONSOLIDATE IN AREAS OF 

BEST COMPARATIVE ADVANTAGE 

THE POTENTIAL IMPACT 014 FORESTRY OF FOLLOWING THESE SEVERAL OPTIONS IS 

THi.EEFOLD. FIRST, RAISES QUESTIONIT THE WHETHER ON-FARM VILLAGEAND TREE 
PRODUCTION CAN SERVE AS A VIABLE AND EFFECTIVE FODDER SOURCE. SECOND, IT 

RAISES THE QUESTION OF HOW TO COMPARE THE ANDSOCIAL ECONOMIC RETURNS FROM 

GRAZING LAND, AS AGAINST CONVERSION TO FOREST LAND, IN AREAS WHERE LAND 

RESOURCES ARE LIMITED. THIRD, IT 	 RAISES THE QUESTION OF HOW MUCH GRAZING 



PRESSURE FORESTS, PARTICULARLY ON THE LOW HILLS ADJOINING THE VALLEYS, CANABSORB WITHOUT SUBSTANTIAL DETERIOPATION OF 	 THE DENSITY, QUALITY ANDREPRODUCTIVE CAPACITY OF THE 	 TREE CROP AND LOSS OF ITS MULTIPLE CONTRIBUTIONS. 

D. SUFFICIENT WATER SUPPTIES
 

A FOURTH MAJOR 
 NEED 	 FOR AGRICULTURE IS AN ADEQUATE AND ASSURED WATERSUPPLY. IN BURMA, MONSOONAL RAINFALL VARIES MARKEDLY, NOT 	 ONLY FROM PLACEPLACE AND MONTH TO MONTH, BUT ALSO FROM YEAR 	
TO 

TO YEAR. CONSEQUENTLY, TECHNIQUESFOR 	 MODULATING THE FLOW ARE IMPORTANT TO A STABLE AGRICULTURE. WATER STORAGEMEETS PART OF THE NEED 	 EITHER IN THE FORM OF MAN-MADE IMPOUNDMETS OR ASGROUNDWATER SUPPLIES. BUT, IN EITHER CASE, THE UTILITY OF 'THE STORAGEFACILITY IS THREATENED BY RAPID RUNOFF WHICH ANNUALLY POURS THOUSANDS OF TONS
OF TOP SOIL INTO STREAMS AND WATER COURSES, 
 THREATENS DAMS AND RESERVOIRS BYSILTATION, INHIBITS RECHA.-E OF GROUNDWATER SUPPLIES, AND SERIOUSLY REDUCES
DEPTH AND PRODUCTIVITY 
 OF TOP SOILS ON FARM AND OTHER OPEN LANDS.
 

CONDITIONS ALONG 
 THE 	 IRRAWADDY TESTIFY TO THE CURRENT DETERIORATINGSITUATION WITH RESPECT TO RUNOFF AND SOIL 	 LOSSES. THE IRRAWADDY IS THE CENTEROF BURMA'S LARGEST RIVER SYSTEM AND DRAINS NEARLY 2/3 OF THE COUNTRY. ITSMAXIMUM DISCHARGE RATES ALREADY ARE CLOSE TO 60 TIMES HIGHER THAN ITS MINIMUMRATES. ITS SILT LOAD HAS BEEN ESTIMATED TO AVERAGE f9l MILLION TONS 	 PER 19YEAR. THE FORESTS THAT COVER ITS UPPER CATCHMENTS ARE REMOTE ENOUGH THAT THEY "4HAVE NOT YET BEEN SERIOUSLY DEPLETED, UNLIKE THOSE 04 LANDS FURTHERDOtlqSTREAM. HOWEVER, THEY ARE FOR 	 THE MOST PART UNPROTECTED AND THEIRDETERIORATION THROUGH TAUNGYA OPERATIONS ON STEEP, ERODABLE SLOPES INVITESEXTENSIVE AND SERIOUS URBAN AND AGRICULTURAL LOSSES THROUGH FLOODING SUCH ASARE NOV EXPERIENCED IN BANGLADESH.
 

BURMA'S BEST DEFENSE AGAINST 
 RAPID, WIDESPREAD RUNOFF IS ACCEPTED TOADEQUATE FOREST COVER, PARTICULARLY ON STEEPER SLOPES AND 	
BE 

IN BUFFER ZONESADJOINING CLEARED LANDS AND STREAMS. BY BLANKETING THE 	 SOIL AND PROiECTING ITAGAINST IMPACT EROSION, SUCH 	 COVER DEFLECTS AND 	 ABSORBS INTENSE MONSOONALRAINS AND ALLOWS THEM TO TRICKLE MORE EFFECTIVELY INTO THE 	 SOIL. IT ALSOPROTECTS AGAINST DRYING WINDS AND, ACCORDING TO SOME, MAY HELP TO REGULATERAINFALL PA ERNS SO THEY BECOME MORE EVENLY DISTRIBUTED. 

E. 	 EROSION PROTECTION 

A FIFTH MAJOR NEED FOR 	 BURMESE AGRICULTURE IS PROTECTION AGAINST SOILEROSION. YET, THE EVIDENCE IS THAT EROSION ON BURMA'S AGRICULTURAL SOILS ISWIDESPREAD, OFTEN SEVERE, AND 	 ONGOING. THE LOSSES HAVE 	 THEIR GENESIS IN SEVENCONDITIONS. FIRST, CERTAIN OF THE SOILS, BY VIRTUE OF THEIR STRUCTURE, AREHIGHLY SUSCEPTIBLE TO IMPACT EROSION. SECOND, MUCH OF BURMA'S LAND 	 AREACONSISTS OF EXTREMELY STEEP HILLSIDES WHICH ERODE QUICKLY tAfEN CLEARED.THIRD, DURING THE DRY SEASON PARTS OF CENTRAL BURMA ARE SUBJECT TO HARSH, HIGHVELOCITY WINDS, WHICH GENERATE MASSIVE SHEET EROSION, PARTICULARLY ON LANDSTILLED IN EXPECTATION OF THE MONSOONS. FOURTH, TORRENTIAL RAINS OF--AS MUCH350MM/24HRS GOUGE AND GULLY OPEN LANDS. FIFTH, EXTENSIVE FIRES, 
AS 

DEPLETEGROUND COVER AND 	 PERMIT SOIL DESTRUCTION BY WIND AND 	 RAIN. SIXTH, HEAVYGRAZING PRESSURES, WITH ATTENDANT SOIL COMPACTION AND DESTRUCTION OF LOWVEGETATION OPENS ADDITIONAL AREAS FOR 	 EROSION. SEVENTH, MAJOR FLOODSGENERATED BY UPSTREAM CONDITIONS OCCASIONALLY THREATEN FERTILE ACREAGES IN THELOWER VALLEYS. SO, LAND MANAGEMENT PRACTICES WHICH TEND TO ENCOURAGE EROSIONARE 	 OFTEN COMBINED WITH NATURAL GEOGRAPHIC, SOIL AND METEOROLOGICAL CONDITIONS
IN SUCH A l1AY AS TO ACCELERATE SOIL LOSSES. 



WHILE FARM PRACTICES IN SO4E AREAS TEND TO LIMIT EROSION, THERE IS ATENDENCY TO THE 	 BETWEENIGNORE LINKAGES FOREST MANAGEMENT UPSTREAM ANDAGRICULTURAL WELL BEING AND SECURITY DOWNSTREAM. SOME PRACTICES ON FARMS INHILLY AREAS AND IN THE DRY ZONE ENCOURAGE EROSION AND THE AMELIORATING EFFECTSOF FOREST COVER ARE NOT UNDERSTOOD OR TAKEN ADVANTAGE BURMA,OF. IS LOSING APART 	 OF ITS SOIL HERITAGE EACH YEAR THAT WILL ONLY RENDER MORE DIFFICULT THE
LIVES OF SUCCEEDING GENERATIONS. 

III. 	 SUMMARY AND PROBLEM IDENTIFICATION
 

AGRICULTURE IN BURMA CAN BE ARBITRARILY 
 DIVIDED INTO ANDSECTORS. THE HILLS ARE CHARACTERIZED 	 HILL VALLEY
BY ROVING AGRICULTURE, WITH EXCEPTIONSNEAR SCATTERED POPULATION CENTERS. THE VALLEYS ARE CHARACTERIZED BY SEDENTARYAGRICULTURE. IN THE HILLS, AGRICULTURAL CLEARINGS CONTINUE TO BE MADE IN AFOREST COVER WHICH IS RAPIDLY DETERIORATING AND DISAPPEARING. IN THE VALLEYSMOST 	 OF THE FORESTS DISAPPEARED LONG AND LANDSAGO OPEN PREDOMINATE. FORESTLANDS ON THE HILLY PERIMETERS OF THE VALLEYS HAVE DETERIORATED DUE TO GRAZINGAND 	 FUELVIOOD CUTTING. THEY ARE POORLY STOCKED. 

A. VALLEY PROBLEMS THE SEDENTARY AGRICULTURE OF THE VALLEYS CURRENTLYFACES SEVERAL FORESTRY-RELATED PROBLEMS, SOME THEM SEVERE.OF QUITE A GROWINGFUELWOOD SUPPLY IS MOSTDEFICIT THE SERIOUS AND PRESSING PROBLEM. RISING WOODAND 	 CHARCOAL PRICES AFFECT NOT ONLY VALLEY FARM4ERS GENERALLY, AND PARTICULARLYTHOSE IN THE DRY ZONE, BUT ALSO EXTREMELY LARGE NUMBERS OF THE URBAN POOR.THE 	 ISSUE IS POLITICALLY SIGNIFICANT, AND CORRECTIVE, BROAD SCALE ACTION
ALREADY IS OVERDUE.
 

VALLEY GRAZING LAND IS ALSO 
 BECOMING SCARCE AND INSUFFICIENT. HERDSINCREASING WITHOUT ADEQUATE PREPARATIO14 OR PLANNING 	
ARE 

FOR 	 ADJUSTMENT OFAGRICULTURAL PRACTICES TO MAINTAIN THEM. TWO SUCCESSIVE DROUGHT YEARS COULDPRECIPITATE AN EMERGENCY SITUATION FOR HERDERS. THE 	 LIMITED ROLE OF FORESTSIN MAINTAINING LIVESTOCK WHILE BEING UPON MEET OTHERDEPENDED TO MULTIPLE-USE
NEEDS HAS NOT BEEN THOUGHT THROUGH. INABILITY TO MEET LIVESTOCK 
 FODDERREQUIREMENTS IS A GROWING SITUATION.PROBLEM 


WATER CONSERVATIO q IS 
A PROBLEM. A SEDENTARY AGRICULTURE WITH GRADUALLYINCREASING FINANCIAL COMMITMENT 01 	 MANY SMALL TRACTS OF LAND REQUIRESUNIFORMITY OF OPERATION TO HIGHASSURE EFFICIENCY. LONGER OPERATING SEASONSALREADY ARE BEING CALLED FOR. LARGE SEASONAL OR ANNUAL WATER FLUCTUATIOCIS DO

NOT FIT EMERGING FARM NEEDS.
 

SOIL CONSERVATION ACTIVITY IS SPOTTY. CONSERVATION PRINCIPLESGENERALLY FOLLOWED FOR 	 MAJOR CROPS, PERHAPS BECAUSE THE 
ARE 

PAYOFFS AND DANGERSHAVE 	 BEEN MADE GENERALLY CLEAR. BUT GRAZING AND OTHER FARM PRACTICES 0[4 SIDEHILLS ARE FREQUENTLY NOT CONSERVATIVE. CONTINUING FOREST REMOVALS ON LANDSADJOINING VALLEY FARMS ENCOURAGE EROSION AND RAPID RUNOFF. 

ALTHOUGH FARMLANDS FOR EXPANSION ARE SAID TO BE ADEQUATE, SLOW 	 AND STEADYENCROACHMENT INTO COMMERCIAL AND RESERVE FORESTS IMPLIES GREATER LANDDEVELOPMENT PRESSURES THAN ARE IMMEDIATELY APPARENT. 



B. HILL PROBLEMS THE HILL FARMER'S PROBLEMS ARE NOT SO SHARPLY DEFINEDAS ARE THOSE OF THE VALLEY FARMER. HIS IS A GRADUAL SUBSIDENCE INTO POVERTYDUE TO SOIL DEGRADATION AND INVASION OF WEED SPECIES CAUSED BY SHORTENING OFTHE TAUNGYA LAND CLEARING CYCLE FROM 20 YEARS TO, IN SOME CASES, LESS THAN SIXYEARS. HE IS PRESIDING OVER AN AGRICULTURAL SYSTEM THAT SOILINVITES EROSION,FOREST DEPLETION, AND DRAMATIC CHANGE IN SPECIES COMPOSITION AND HABITAT VALUE
OF THE HILL FORESTS. 

THE HILL FARMER IS PROBABLY LESS AWARE OF THE TOTAL IMPACT OF WHAT HE ISDOING THAN THEARE VALLEY FARMERS, WHO TEND TO BE BETTER EDUCATED, MORESOCIALLY ORIENTED, AND WHO CANNOT WALK AWAY FROM THEIR ACTIONS LIKE HE DOES.HE SIMPLY MOVES ON WHEN RETURNS SINK TOO LOW. YET, THIS TOTAL IMPACTIMMENSE, AND HAS NOW BEEN MEASURED IN TERMS OF FOREST CLEARING 
IS 

APPROACHING, OREXCEEDING 500,000 HECTARES PER YEAR.
 

THE HILL FARMER'S PROBLEMS DO NOr SEEM TO BE TECHNICAL ONES LIKE THOSE OFTHE VALLEY FARMERS. THEY ARE SOCIAL. THE BASIC QUESTION IS HOW TO TURNT THESHIFTING CULTIVATOR TO OTHER FORMS OF USEFUL ENTERPRISE. THE OPTION OFCONTINUING TO CLEAR, PLANT AND MOVE ON, IN THE TIME-HCNORED WAY IS NO LONGERVIABLE EITHER FOR HIM OR FOR THOSE DOXSTREAM WHO LOO( TO THE HILLS FOR 
PROTECTION. 

LOOKED AT IN PERSPECTIVE, AGRICULTURE'S FIVE NEEDS CREATE A COFLICT.'THE NEEDS FOR CROPLAND, FOR FUELWOOD AND FOR GRAZING LAND ALL TEND TOWARDFOREST DEPLETION, WHILE PRESSURES FOR SOIL AND WATER CONSERVATION TEND TOWAP-FOREST MANAGEMENT AND REPLACEMENT. DEPLETION IS " WINNING" BECAUSE SHORT TERMPERSONAL NEEDS FOR FOOD AND FUEL ARE TOEASIER VISUALIZE AND TO MEASURE THANTHE LONG TERM, WIDESPREAD EFFECTS OF SOIL EROSION, FLOODS AND DROUGHT. BUTEVEN AMONG CROPLAND, FUEL AND GRAZING NEEDS, THERE IS FUIRTHER COMPETITION ANDCONFLICT. RIGHT NOW, FUELWOOD SHORTAGES ARE POTENTIALLY THE MOST EXPLOSIVEISSUE, AND FOREST PRODUCTION IS THE ONLY LO COST SOLUTION AVAILABLE. FORGRAZING AND CROPLAND THERE ARE OTHER OPTIONS. MEANWRHILE, SOIL AND WATERCONSERVATION ARE BECOMING MORE IMPORTANT TO PEOPLE WHOSE FORTUNES AREINCREASINGLY TIED 'TO MINOR FLUCTUATIONS IN THE PRODUCTIVITY OF SMALL TRACTS
 
OF LAND.
 

IV. GOVERNMENT RESPONSES 

THE GOVER1MENT OF BURMA, AWARE OF ITS CURRENT (FORESTRY) PROBLEMS ANDRESPONSIBILITIES, HAS IDENTIFIED ITS MAIN OBJECTIVES AS FOLLOWS: 

f. MAXIMISE TEAK EXPORT REVENUES 
2. SATISFY DOMESTIC DEMAND FOR WOD PRODUCTS
3. SUBSTITUTE OTHER HARDWOODS FOR TEAK IN THE DOMESTIC MARKET
4. SATISFY URBAN AND RURAL DEMAID FOR FUELVOD 
5. DEVELO? AND MAINTAIN THE FOREST RESOURCE 

AMONG THESE GOALS, ITEMS 5 AND 6 HAVE DIRECT IMPACT ON AGRICULTURE. ASNOTED EARLIER, A LOCAL SUPPLY PLATATION PROJECT HAS BEEN PUT FORTH TO REPLACETHE DWINDLING RESOURCE BASE SELECTED BUTIN AREAS, AT PRESENT HAS NOT BEENSPONSORED. ALSO, FORESTRY PROJECTTHE III PROPOSES EXTENSIVE TEAK, COMMIERCIAL
HARDWOOD ANlD FUELOOD-PLANTATIONS, BUT IS STILL PENDING. 



MEANHILE, THE GOVERMENT IS PROCEEDING ON ITS OWN, THROUGH ITS FORESTDEPARTMENT, WITH 	 A 4-PART PLANTING PROGRAM. ITPLANTINGS 	 CONSISTS OF COMMERCIALOF lIGH VALUE SPECIES SUCH AS TEAK AND PADAUK; INDUSTRIAL PLANTINGSSUCH 	 AS FOR MhTC9WOOD AND PAPER PULP; CATCHMENT PLANTINGS FOR WATER PROTECTIONPURPOSES NEAR DAMS 	 AND IN CRITICAL WATERSHED AREAS; AND VILLAGE SUPPLYPLANTINGS. THIS 	 LAST CATEGOR', HAS B1W0 FORMS. SOME 	 PLANTINGS ARE DONE BY THEFOREST DEPARTMENT IN RESERVE FOREST AREAS NEAROTHERS (SO CALLED 	
AND ACCESSIBLE TO VILLAGES."S3-LF-HELP" PLANTINGS) ARE 	 CARRIED OUT BY VILLAGERS ONVILLAGE-O%1ED LAND. THE FOREST DEPARTMENT PROVIDES THE 	 SEEDLINGSTECHNICAL 	 ANDHELP; THE VILLAGE PROVIDES THE LABOR AND 	 SUBSEQUENT PROTECTION. INADDITION TO THE ABOVE, THE 	 FOREST DEPARTMENT PROVIDES ABOUTSEEDLINGS 	 3 MILLIONPER YEAR TO SCHOOLS, HOSPITALS, ARMY 	 ETC. THESE PLANTINGS ARE RATED 

ABOUT 50% SUCCESSFUL.
 

TO HELP MEET RANGOON'S FUELWOOD NEEDS (\.. A COMMERCIAL SUPPLY OF ABOUT600,000 TONS OF FUELWOOD AND CHARCOAL PER YEAR) THE FOREST DEPARTMENTINITIATING A LAOSE-SCALE PLANTING PROGRAM 	
IS 

ON MAJIR RESERVE FOREST ABOUT 60M.LES FROM RANGOON. IDEALLY, SOME 32,000 ACRES WILL BE PLANTED ANNUALLYFIVE YEARS. CURRENTLY, PLANTING IS AT THE 	
FOR

RATE 	 OF ABOUT 5000 A PER YEAR, ANDTHERE ARE LABOR AND EQUIPMENT CONSTRAINTS.
 

ALTHOUGH 
 OTHER FOREST REBUILDING AND 	 CONSERVATION ACTIVITIESENVISIONED, 	 ARETHE 	 FOREST DEPARTMENT DOES NOT 	 HAVE THE TRAINED PERSONNEL,SPECIALIZED FACILITIES OR FINANCIAL RESOURCES TO PURSUE THEM ON ITS OWN. 

V. 	 RECOMMENDATIONS
 

GIVEN THE CURRENT 
 FORESTRY SITUATION IN BURMA, THREE GFNERAL LINES OFACTION MERIT CONSIDERATION: 

f. ENCOURAGE REFORESTATION BY SEDENTARY AGRICULTURE
2. DISCOURAGE DEFORESTATION BY ROVING AGRICULTURE
3. SUPPORT INTEGRATED RESOURCE MANAGEMENT BY GOVERNMENTSPECIFIC, CURRENT RECOMMENDATIONS IN SUPPORT OF THESE ACTION AREAS ARE AS

FOLLOWS.
 

RECOMMENDATION 
 f. INITIATE ON FARM PLANTING OF TREES AS A MULTIPLE-USE CROP 
JUSIFICATION IT HAS LONG BEEN KNOWN THAT FAST-GROWING TREES CAN MAKEMULTIPLE CONTRIBUTIONS ON THE FARM. IF WISELY CHOSEN, THEY CAN PROVIDE FOOD,FUEL 	 AND FODDER, REDUCE SOIL EROSION, CONTRIBUTE TO SOIL FERTILITY ANDOTHERWISE ENHANCE CROP YIELDS. BURMA'S FARMERS AND 	 VILLAGE COUNCILS DO NOTGENERALLY ENDORSE THIS 	 NOTION. 
MAJOR 	

BUT IF IT COULD BE PROVED TO THEM, SEVERALPAYOFFS WOULD FOLLOW. FIRST, THE ACCEPTANCE OF ON-FARM TREE 	 PLANTINGMOVES IN THE DIRECTION OF MORE 	 INTENSIVE USE OF SMALLER ACREAGES, WHICH IS THEINEVITABLE FUTURE DIRECTION FOR ALL OF ASIA. SECOND, IT REDUCES THE INTENSITYOF THE CONFLICT BETWEEN THE 	 SHORT TERM DESIRE FOR CROPLAND, GRAZING LANDFUELWOOD, 	 ANDAND THE LONG TERM DESIRE FOR WATER AND SOIL CONSERVATION. THIRD, ITINTRODUCES THE 	 FIELD OF AGROFORESTRY AS A VIABLE AREA 	 FOR CONTINUED RESEARCH,INVESTIGArION AND TRAINING. FOURTH, THE 	 GOAL CAN BE REACHED BY CLOSECOOPERATION BETWEEN THE AGRICULTURAL CORPORATION AND THE FOREST DEPARTMENT ANDCAN 	 SERVE TO STRENGTHEN THE OPERATING BOND BETWEEN THEM. FIFTH, ON-FARMPLANTING CAN PROVIDE THE ADVANTAGE OF SEVERAL, SIMULTANEOUS RETURNSFARMER. A SINGLE 	 TO THEPLANTING MAY YIELD FORAGE, FUEL 0OD, FRUIT OR OTHER PRODUCTS 
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SUITABLE FOR COTTAGE INDUSTRY. SIXTH, AND IMPORTANTLY, ONCE THE FARMER ISCONINCED THAT THE PLANTING USUALLY MAKES HIM BETTER OFF, AND NEVER WORSE OFF,THERE IS CREATED IN HIS MIND THE BEGINNINGS OF A CONSERVATION ETHIC - THAT ITIS REWARDING TO ESTABLISH TREES AS WELL AS TO HARVEST THEM, AND THAT THEIRPERPETUATION AND REPLACEMENT CARRIES WITH IT LONG TERM ADVANTAGES THAT SHOULDNOT 	 BE OVERLOOKED OR UNDERESTIMATED. THERE SEEMS TO BE NO SUCH ETHIC AMONGBURM4A'S AGRICULTURAL POPULATION TODAY. AT BEST, IT 	 IS NOT WELL ENTRENCHED.YET, WITHOUT IT, BURMA STANDS LITTLE CHANCE OF PRESERVING, UPGRADING ANDEXPANDING HER RENEWABLE NATURAL RESOURCE BASE AS A MEANS OF FUTURE SUPPORT.
 

ON-FARM TREE PLANTING CAN BE FITTED INTO THE AID'S FARM CROPPING PROGRAMBJ2CAUSE IT CAN RAISE THE EFFICIENCY OF THE CASH-CROPPING ENTERPRISE IN AT 
LEAST FOUR MAJOR WAYS.
 

1. 	 BY REDUCING THE TIME SPENT ARAY FROM THE FARM4 IN SEARCH OF FUELWOOD
AND FORAGE, IT CAN SAVE TIME FOR CROP ORIENTED ACTIVITIES.
 

2. 	BY THE SAME TOKEN, IT SAVES SIGNIFICANT AMOUNTS OF HUMAN AND ANIMAL 
ENERGY FOR ON-FARM WORK. 

3. 	IT CAN HELP KEEP SOIL FERTILITY HIGH BY KEEPING MANUE ON THE FARMr
BY REDUCING WIND AND WATER EROSION, AND (WITH SOME TREE SPECIES) BY 
INTRODUCING NITRCXGEN-FIXING AGENTS INTO THE SOIL.
 

4. 	IT CAN CUT SOIL MOISTURE LOSSES BY PROVIDING WINDBREAK AND LIGHT 
SHADE AS NEEDED.
 

MOREOVER, A PROGRAM FOR THE ESTABLISHMENT OF EFFECTIVE, ON-FARM TREEPLANTING CAN MAKE GOOD USE OF 	 THE INSTITUTIONS THAT HAVE ALREADY BEENESTABLISHED AND PUT IN PLACE IN SUPPORT OF THE OILSEED PROGRAM. INCLUDED ARE
THE iDELY DISPERSED NEBIORK OF EXPERIMENTAL AND RESEARCH FARMS, 
 SEED
PRODUCTION STATIONS, A VIGOROUS EXTENSION SERVICE AND THE 
AGRICULTURAL
RESEARCH INSIITUTE AT YEZIN. COUNTERPART ORGANIZATIONS ITHIN THE FORESTDEPARTMEN4T HAVE ALREADY CARRIED OUT MUCH OF THE PRELIMINARY EXPERIMENTATIONSUPPORTIVE OF REALISTIC EXHIBITS ON DEMONSTRATION FARMS, THAT CAN SERVE TO
LAUNCH SUCH A PROGRAM QUICKLY AND EXTEND IT TO 
 THE 	 LANDS OF FOReWARD-LOOKING 
PRIVATE FARMERS.
 

RESEARCH, EXPERIMENTATION AND EXTENSION WORK IN VARIOUS REGIONS OF BURMAWILL ALL BE REQUIRED TO MAKE THE SMALL SCALE TESTS, ECONOMIC EVALUATIONS ANDCOMMERCIAL SCALE TRIALS NEEDED TO ESTABLISH THE VALIDIfY OF THE APPROACHUNDER WIDELY VARYING CONDITIONS, AND TO GET ACCEPTED TECHNIQUES INTOPRACTICE. 
 BECAUSE THE FOREST DEPARTMENT AND THE AGRICULTURE CORPORATIO!ALREADY COMBINE A WEALTH OF EXPERIENCE ALONG THESE LINES, ESTIMATED TIME TOGET PROVEN RESULTS ON DEMONSTRATION FARMS THROUGHOUT BURMA SHOULD TAKE NO MORE 
THAN 5 TO 8 YEARS. 

RECOMMENDATION 2. SUPPORT LAIE-SC,.LE GOVERNMENT FUELWOOD PLANTATIONS FOR 
MAJOR POPULATION CETERS A4D 	 ENVIRONS 

JUSTIFICATION: DEMAND FOR FUELWOOD IS RELATIVELY INELASTIC. THERE ARE NO LOWCOST ALTERNATIVES, AND PEOPLE MUST COOK THEIR FOOD. PRICES ARE RISINGPRIMARILY BECAUSE DEPLETION OF NEARBY MAJOR SUPPLY SOURCES RAISES TRANSPORTCOSTS. IN RANGOON, THE ANSWER HAS BEEN TO EXPLOIT THE MANGRCVE FORESTS TO THESOUTH. THIS EXPLOITATION HAS BEEN, OR PROMISES TO BE, DAMAGING I\) FISHERIES 
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DEVELOPMENT, LAND CONSOLIDATION, TANNIN PRODUCTION AND OTHER MAJOFCONSERVATION CONTRIBUTIONS THAT MANGROVESTHE MAKE. THE PROTECTION OF THESPECIES IS OFCURRENTLY WORLD-WIDE CONCERN. AT CURRENT RATES OF DEPLETION,BURMA'S ONCE RICH MANGROVE FORESTS WILL SOON BE GONE. LAME SCALE FUELWOOEPLANTATIONS FOR BY THERANGOON, TAKING CUTTING PRESSURES OFF THE MANGROVEEWILL HAVE MADE AN IMPORTANT CONTRIBUTION TO CONSERVATION Or, ONE OF BURMA'S 
GREAT SPECIAL RESOURCES. 

SECOND, THE FUELWOOD PRICE RISE IS AN ISSUE OF POLITICAL SIGNIFICANCE.IF IT CONTINUES AT CURRENT RATES, THE COST OF FUEL WILL BECOME AN INCREASINGLY
LAFCER PART OF THE COST OF LIVING, AND WILL EXERT PARTICULARLY HARSH PRESSURESUPON THE URBAN, SUBURBAN AND NEARBY RURAL POOR. THE GOVERNMENT DOES NOT tON11 PEOPLE TO BE CONFRONTED WITH PRICES FOR BASIC COMMODITIES THEY CANNOT
AFFORD. AMELIORATIVE ACTIVE IS NEEDED. 

THIRD, THE SCALE OF THE ENTERPRISE REQUIRED IS IMMENSE, AND THEGOVERNME T DOES NOT HAVE THE RESOURCES TO MEET IT. THE LAND IS AVAILABLE,. BUTTHE LABOR AND CAPITAL ARE NOT. A BAIL-OUT, MINIMUM PROGRAM ESTIMATED AT30,000 ACRES PLANTED PER YEAR FOR FIVE YEARS IS NOT FEASIBLE WITHOUT ADDED 
SUPPORT. 

FOURTH, THE GOVERNMENT DEVELOPEDHAS A SENSIBLE PLAN FOR ACHIEVEMENT ANDIS GOING AHEAD vWITH IT ON A MODEST SCALE. THE PROCEDURES HAVE BEENESTABLISHED AND TESTED, AND THE COMMITMENT IS THERE. AT LEAST TW4O PROJECTSTHAT HAVE BEEN PROPOSED CONTAIN ELEMENTS SUPPORTIVE OF THIS ENTERPRISE, BUT 
NEITHER OF THEM HAS BEEN ADOPTED.
 

THE NEED IS CLEAR. THERE APPEAR TO BE MAJOR PAYOFFS. ACTION ISOVERDUE. PROCEDURES HAVE BEEN PARTIALLY THOUGHT THROUGH. OUTSIDE SUPPORT
WOULD APPEAR TO BE THE TIMELYONLY SOLUTION. 

RECOMMENDATION 3. SUPPORT SERIOUS INVESTIGATIONS OF ROVING AGRICULTURE 
AND HOW TO CURB IT. 

JUSTIFICATION: ROVING AGRICULTURE HAS OUTLIVED ITS USEFULNESS IN MUCH OFBURMA. THE OF UPPERHILL REGIONS THE HALF OF BURMA APPEAR TO BE UNDER EXTREMEAND DALMAGING PRESSURE FROM TAUNGYA OPERATIONS. FORTHCOMING FOREST INVENTORYDATA WILL CONFIRM THE RAPID, WIDESPREAD AND ONGOING DEPLETION OF FORESTS INTHE ARAKAN, CHIN, KACHIN AND SHAN STATES. THE POPULATIONS ARE TOO BIG NOW,AND THE RECYCLING OF PREVIOUSLY CLEARED LANDS TOO SHORT (IN MANY AREAS LESSTHAN SIX YEARS) FOR THE LANDS TO SUPPORT THEM. PERMANENT REDUCTION OF THEFOREST, EROSION, AND DIMINISED WATERSHED PROTECTION AND LOCAL POVERTY ARE
MORE WIDESPREAD ALREADY THAN HAD BEEN ANTICIPATED.
 

THE NEED IS TO WEAN SHIFTING CULTIVATORS INTO OTHER FORMS OF ENTERPRISE,OR AT LEAST TO EXERT CONTROLS OVER THEIR ACTIVITIES THAT WILL HELP TO REDUCEFOREST DEPLETION AND OTHER FAR-REACHING RESOURCE LOSSES. THIS IS NOT EASILYDONE, BECAUSE OF SEVERAL BUILT-IN SOCIAL CONSTRAINTS. YET THESE TENS OFTHOUSANDS OF FARMERS AND THEIR FAMILIES REPRESENT A SIGNIFICANT RESOURCE FORBURMA, THE PRODUCTIVE CAPABILITIES OF WHICH COULD BE TURNED TO FORESTREPLENISHMENT, SOIL AND iATER CONSERVATION WORKS, SPECIALIZED FORMS
AGRICULTURE AND OTHER LAND MANAGEMENT ACTIVITIES. 

OF 



AN IMPORTANT QUESTION SEEMS TO BE WHO, IN BURMA, HASRESPNSIBLITY A DIRECTFOR WHAT IS HAPPENING IN THE HILLS, OR WHAT TO DO ABOUT IT? ATA TIME WHEN LOCAL RESOURCES ARE STRAINED, LARGER PROBLEMSCOMMERCIALIZED VALLEY AREAS 
IN THE MORE HIGHLYTAKE PRECEDENCE. BUT INCREASING RUNOFF, COUPLEDWITH HIGHER FLOOD DANGERS, INCREASING SILT LOADS IN RIVERS AND STREAMS ANDINCREASING POPULATIONS OF POOR PEOPLE IN THE HILLS CANNOT BE SHRUGGED OFF.QUICK SOLUTIONS OF THE PAST HAVE NEVER COME TO MUCH. WHAT IS NEEDED AT THISSTAGE IS IN-DEPTH EVALUATION OF WHAT IS HAPPENING AND THE RATE AT WHICHCHANGES ARE OCCURRING, AND CAREFUL EVALUATION OF VIABLE ALTERNATIVES SO THAT APROGRESSIVE PROGRAM FOR HANDLING THE SITUATION ON A WIDE SCALE CAN BE DEVISED. 

RECOMMENDATION 4. ENWOURAGE DIALOCGUE AT THE HIGHEST LEVELS OF GOVERNMENT 
CABINET LEVEL) LEADING TO FORJLATIOii OF A

COMPREHENSIVE LAND USE PLAN FOR BURMA. 

JUSTIFICATION: ONE OF BURMA'S RICHEST HERITAGES IS ITS RESOURCE BASE. ANEARLY STEP WAS TO DIVIDE THE RESOURCE INTO MAJOR COMPONENTS (LIKE FISHERIES,AGRICULTURE, FORESTRY, WILDLIFE, MINES) AND TO SEEK HIGH LEVELS OF EFFICIENCYIN THE USE OF EACH COMPONENT. SOONER OR LATER THEIR SEPARATE LINES OFDEVELOPMENT CAME IN CONFLICT. SO THE IMPACTS OF AGRICULTURAL PRACTICE ARE 
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FELT BY BURMA'S WILDLIFE, FISHERIES AND' FORESTS, AND VICE VERSA. BECAUSE OF 

THESE CONFLICTS, THE SEPARATENESS AND INDIVIDUAL GOAL STRUCTURES OF THE 

OFGANIZATIONS ORIGINALLY ESTABLISHED BY GOVERNMENT TO SUPERINTEND THE 
UTILIZATION AND MAINTENANCE OF ITS RESOURCES, EVENTUALLY HAVE COME TO BLOCK 

THE ATTAINMENT OF HIGHER LEVELS OF EFFICIENCY IN RESOURCE USE. WHAT IS NEEDED 

AT THIS STAGE IS A COMPREHENSIVE PLAN FOR THE USE OF THE LANDS AND RESOURCES 

WHICH RECOGNIZES AND DEALS Nor ONLY WITH THE INTERCONNECTIONS BETWEEN 

RESOURCES BUT ALSO WITH THOSE BETWEEN AGENCIES, AND WHICH LEADS TOWARD A 

REASSIGNMwENT OF RESPONSIBILITIES AND RECONCILIATION OF CONFLICTING GOALS. 

BURMA HAS MUCH TO GAIN FROM THIS KIND OF PLANNING NOW, WHEN HIGHER LEVELS OF 

OPERATING EFFICIENCY, BOTH TECHNICAL AND MANAGERIAL, CAN HELP INCREASE CURRENT 

PROFITS, REDUCE RESOURCE WASTE PRESERVEAND BURMA'S RESOURCE HERITAGE FOR THE 

FUTURE.
 

SUCH ACTION MAY N T HAVE APPEAL AS AN IMMEDIATE OR HELPFUL WAY OF 

INCREASING FOREIGN EXCHANGE, RAISING LIVING STANDARDS, OR SUPPORTING A SHIFT 

FROM STRONG DEPENDENCE ON AGRICULTURE TO A MORE DIVERSIFIED ECONOMY. WHATBUT 

IT CAN DO IS TO DEMONSTRATE TO THE BURMESE PEOPLE, AND TO THE WORLD, THE 

GOVERNMENT' S DESIRE TO MANAGE ITS RESOURCES WISELY AND WELL, BRING ABOUT A 

RESTATEMENT OF THE RULES UNDER WHICH THOSE RESOURCES ARE TO BE MANAGED AND AN 

ORGANIZATIONAL STRUCTURE AND GOALS FITTED TO MEET EMERGING NEEDS WITH THE 

GREATEST OF EFFICIENCY. 

RECOMMENDATION 5. INCLUDE NATURAL RESOURCE CONSERVATION WITHIN THE AID 

BURMA PROGRAM 



JUSTIFICATION: BURM'S NATURAL RESOURCES ARE IMMENSE, BUT SUBJECT TO RAPIDDEPLETION. INCREASING NUMBERS OF PROJECTS ARE BEING PROPOSED IN SUPPORT OFPRESERVATION AND RENEWAL ACTIVITIES, BUT AID IS IN A POOR POSITION TO RESPONDTO RECOGNIZED NEEDS BECAUSE ITS LOCAL PROGRAM DOES NOT REFLECT FULLY THEGENERAL AID POLICIES WHICH SUPPORT RESOURCE MANAGEMENT, CONSERVATION 
PRACTICES, GENETIC PRESERVA2'ION AND THE LIKE. 

SPECIAL REASONS FOR DIRECTING EXTRA ATTENTION TO BURMA'S NATURALRESOURCES INCLUDE THEIR LARGE CURRENT CONTRIBUrION TO THE ECONOMY (TEAK, FOREXAMPLE, IS THE NATION'S SECOND LARGEST SOURCE OF FOREIGN EXCHANGE, ANDFISHERIES ARE PROMISING VERY RAPID INCOME GROWIH); THEIR UNIQUENESS AND GREATDIVERSITY RELATIVE TO THE RESOURCES OF OTHER ASIAN COUNTRIES (ESPECIALLYWILDLIFE AND FOREST TYPES IN SELECTED AREAS); AND THE RESOURCE INTERLINKAGESWHICH SERVE TO MAKE THE PROSPECTS FOR BURMA'S STABLE CORE, ITS VALLEYAGRICULTURE, HEAVILY AND INCREASINGLY DEPENDENT ON WHAT HAPPENS TO THE
RESOURCE BASE IN THE SURROUNDING HILLS.
 

IN MANY NATIONS, THERE IS NOTHING LEFT 
 BUT TO REPLACE A VANISHEDHERITAGE. IN BURMA, THE PROSPECTS ARE LESS GRIM. THE CHANCE TO PROTECT,PRESERVE AND CONSERVE IS STILL AVAILABLE. THOUGH VARIOUS DONORS ARE BEGINNINGTO RECOGNIZE THIS OTION, IT DOES NOT CURRENTLY HAVE THEIR SUPPORT BECAUSEGOVERNMENT SYMPATHIES ARE NOT TUNED TO THIS TYPE OF ACTIVITY. BUT LOCALREALIZATION OF THE NEED, AND THE EXTREMITY OF THAT NEED, EVENTUALLY WILL RAISETHE QUESrION AS TO WHO IS READY TO SUPPORT REMEDIAL ACTION. AID NEEDS TOCONSIDER NOW WHETHER NATURAL RESOURCE CONSERVATION IS TO BE CONSIDERED ASIMPORTANT IN BURMA AS IT HAS BEEN SHOW TO BE ELSEWHERE AMONG THE LDCS. 



APPENDIX A. 

FORESTRY-ORIENTED PRCUECTS OF RECENT YEARS 

W.B, 	 FORESTRY I PROJECT 

SPONSOR: WORLD BANK EXECUTING AGE4CY: TIMBER CORPORATION
APPROVAL: L974 COMPLETED 1982 TOTAL PROJECT COST 842.6 MILLION 
U.S.
 

DESIGNED TO INCREASE THE EXTRACTION RATE 	 FOR TEAK AND OTHER HARDWOODS IN A 5MILLION ACRE AREA (SEE MAP). THIS AREA GIVEN PRIORITY BECAUSE IT CONTAINED
BOTH A HEAVY BACKLOG OF GIRDLED TEAK AND EXTENSIVE STANDS OF ESPECIALLYVALUABLE "BLACK STRIPE" TEAK AND WAS RELATIVELY FREE OF INSURGENT ACTIVITY. ASECOND OBJECTIVE WAS TO INCREASE THE MILLING CAPACITY AND EFFICIENCY OFSELECTED SAWMILLS IN THE AREA. THE 	 THIRD OBJECTIVE WAS TO MAKE ACOMPREHENSIVE STUDY OF THE FORESTRY SECTOR SO AS TO PROVIDE A FRAMEWORK FORFUTURE DEVELOPKENT WORK AND TO IDENTIFY SPECIFIC INVESTMENT OPPORTUNITIES. 

THESE SEVERAL OBJECTIVES WERE TO BE MET BY PURCHASE OF NEW ROADCONSTRUCTION AND TIMBER EXTRACTION EQUIPMENT AND SPARES; STREAM-LINING ANDACCELERATION OF ROADING AND HARVESTING PROGRAMS; SAWMILL REHABILITATION ANDNEW CONSTRUCTION; IMPROVED TECHNIQUES TO REDUCE IN-TRANSIT LOG LOSSES; BETTERMANAGEMENT PROCEDURES, INCLUDING IMPROVED ACCOUNTING, AUDITING, COSTACCOUNTING AND MANAGEMENT INFORMATION SYSTEMS; AND A CO[4SULTANT STUDY OF 
FORESTRY CONDITIONS (IN L3 VOLUMES). 

W.B. 	 FORESTRY II PROJECT
 
SPONSOR: WORLD 
 BANK EXECUTING AGENCY: TIMBER CORPORATION, 

FORESTRY DEPARTMEUTAPPROVAL: L979 COMPLETED TOTAL PROJ. COST 886.4 MILLION U.S. 

INVOLVED AN AREA OF THE EAST PEGU YOMA ADJOINING THE FORESTRY I PROJECT(SEE 	 MAP). OBJECTIVES SIMILAR TO THOSE OF FORESTRY PROJECT I, BUT PLACED MORESTRESS ON IMPROVING MECHANICAL MAINTENANCE CAPACITY, ON UPGRADING OF RAIL ASWELL 	 AS ROAD TRANSEP)RT, ON TIMBER MARKETING AND 	 ON OVERSEAS TRAINING FORMANAGERS. A NEW DIMENSION OF ACTIVITY WAS TO BE ESTABLISHMENT OF EXTENSIVE
COMMERCIAL TEAK PLANTATIONS (30,000 A). 
 AND INVESTMENT IN LARGE-SCALE TRIALPLANTATIONS TO SELECT SUITABLE FAST 	 GROWING HARDWOOD SPECIES FOR INDUSTRIAL
USE. THIS ACTIVITY REFLECTED CONCERN OVER 	 GRADUAL FOREST DEPLETION, AND THENEED TO INSURE PERPETUATION OF INDUSTRIAL SUPPLIES THROUGH CO4PENSATORY
 
PLANTING.
 

ADB FORESTRY PROJECT I AND II 
SPONSOR: ASIAN DEVELOPMENT BANK EXECUTING AGENCY: TIMBER 

CORPORATION 

APPROVAL: 	 COMPLETED: TOTAL PROJ. COST __ MILLION U..3. 

THESE nlO PROJECTS EXTENDED THE IMPROVED HARVESrING, EXTRACTION,
TRANSPORTATION AND MILLING PROCEDURES INTO MORE NORTHERN SECTIONS OF BURMA 
(SEE MAP) WITHOUT INIRODUCING NEW OBJECTIVES. 



IDA WOOD INDUSTRY I PROJECT
 

SPONSOR: WORLD BANK 
 EXECUTING AGEIICY: ,TIMBER CORPORATION 
APPROVAL: 3981 COMPLETED: TOTAL PROJ.COST _ MILLION USI 

DESIGNED PRIMARILY TO INCREASE THE VALUE ADDED OF FOREST PRODUCTS. 
IT AIMED TO MODERNIZE AND REHABILITATE 2 TEAK SAWMILLS AND 2 PLYWOOD 
MILLS, AND TO INCREASE OUTPUT OF FURNITURE, TEAK VENEER AND, FLOORING 

PRODUCTS. 

IDA WOOD INDUSTRY II PROJECT
 

SPONSOR: WORLD BANK 
 EXECUTING AGENCY: TIMBER CORPORATION 

APPROVAL: (PENDING) COMPLETED: TOTAL PROJ COST EST $60 M 

DESIGNED TO IMPROVE THE EFFICIENCY AND QUALITY OF TEAK PRODUCTION, 
INCREASE THE SUPPLY OF HARDWOOD SAWN TIMBER AND PANEL PRODUCTS FOR THE 
LOCAL MARKET, INTRODUCE BLOCK BOARD PRODUCTION INTO BURMA, AND TO TRAIN 
TECHNICAL PERSONNEL. IT WILL REHABILITATE AND RECONSTRUCT TWO TEAK 
SAWMIILLS AND TWOPUT NEW, MOBILE HARDWOOD MILLS INTO PRODUCTION, 
CONSTRUCT A NEW PANEL PRODUCTS MILL AND PROVIDE TRAINING AND TECHNICAL 

ASSISTANCE FOR PERSONNEL. 

W.B. FORESTRY III PROJECT
 

SPONSOR: WORLD BANK 
 EXECUTING AGENCY: TIMBER CORPORATION 

FOREST DEPARTMENT 
APPROVAL: (PENDING) COMPLETED: TOTAL PROJ COST $80 M EJT. 
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BUILDS ON EARLIER PROJECTS 
PRODUCTION 

TO INCREASE WOOD-USING INDUSTRIALEFFICIENCY, INCREASE VALUE ADDED BY MANUFACTURE, UTILIZE WOODRESIDUES AND WIDER RANGE OF TIMBER SPECIES, IMPROVE TIMBERMARKE.rING CORPORATIONPROCEDURES, IMPROVE REPAIR AND MAINTENANCE FACILITIESMETHODS FOR ANDEXTRACTION OPERATIONS, AND TO HELP ESTABLISHHARDWXOOD TEAK, COMMERCIALAND FUELWOOD PLANTATIONS, AND TO INITIATE PROGRAMSDEVELOPMENT FOROF SOCIAL FORESTRY IN RURAL AREAS. ALSO, STRENGTHENINGCARTIOGRAPHY OFAND PHOTO-INTERPRTATION SECTIONS OF FD ARE CONTEMPLATED ASWELL AS RESEARCH ON WILD AND DOMFSTIC ELEPHANTS.
 

IDA LOCAL SUPPLY FUELWOOD PLANTATIONS 
 PROJECTSPONSOR: WORLD BANK EXECUTING AGENCY: FORESTAPPROVAL: (PENDING) DEPARTMENT 
TOTAL PROJ COST $75 MILLION U.S. 

DEVELOPED BY THE GOVERNMENT 
THIS PROJECT 

OF BURMA t4ITH ASSISTANCE FROM FAO/CP.RESPONDS TO LOCAL DEFICITS OF HARDWOOD ANDIS DESIGNED TO SUPPLY LOCAL 
SMALL TIMBER. ITNEEDS FOR FIREWOOD, POSTS, POLES ANDCON STRUCT ION MATERIALS, AND TO CONTROL EXPLOITATIONIT PROVIDES OF FOREST RESOURCES.FOR CREATION OF EXTENSIVE ACREAGES OF FAST-GROWINGPLANTATI(NS AND HARDWOODTHE INSTITUTIONAL STRUCTURES

MANAGE NEEDED TO ESTABLISH ANDTHEM; MAINTENANCE AND PROTECTION
DISTRIBUTION OF EXISTING PLANTATIONS;OF LOW COST SEEDLINGS TO PEOPLEHOME-PLAI\lTING, SUPPORTING IN RURAL AREAS FORFORESTRY EXTENSION4 SERVICES,OF ANU4D STRENGTHENINGSTAFF AND EQUIPMENT FOR MANAGING AND PROTECTING MANGROVE AREAS.PROJECT THEMAY ALSO INCLUDE ELEMENTS OF RESEARCH, TRAININGSUB-PROFESSIONAL OFFORESTRY STAFF AND STRENGTHENING OF FORESTRY EXTENSION
EFFORTS.
 

IN CONTRAST TO PROJECTS 
 MOU1NTED EARLIER, ITS PRIMARY IMPACT IS ONFORESTRY DEPARTMENT THERATHER THAN ON THE TIMBER CORPORATION,DIRECTED AND ISAT FOREST REPLACEMENT AND MANAGEMENT RATHER THANEXPLOITATION. ON ITSIT IS A DIRECT RESPONSE TO A PERCEIVEDPROGRAMS TO LACK OF MEANINGFULAUGMENT FUELWOOD AND OTHER WOOD SUPPLIES TO URBAN CENTERS ANDRURAL AREAS FACING SERIOUS LOCAL FOREST DEPLETION. 

FAO/UNDPNATIONAL FOREST SURVEY AND INVENTORY PROJECTSPONSOR: UNDP EXECUTING AGENCY: FOREST DEPARTMENTAPPROVAL: t981 COMPLETED t986 (EST). TOTAL PROJ COST 87.0 MU.S. 
CONCEIVED TO HELP OVERCOME INSUFFICIENT KNOWLEDGE CFPRESENT THE RESOURCE.FORESTRY MANAGEMENT PLANS AND ACTIVITIES AREINFORMATION. BASED ON OUTDATEDTHIS PROJECT HELPS GENERATE TRAINED PERSONNEL, ANDINTRODUCES MODERN EQUIPMENT AND PROCEDURES FOR COMPLETE INVENTORY BASEDON AERIAL PHOTOGRAPHY WITH GROUND CONTROLS. 

FAO/LJNDP ESTABLISHMENT OF A FOREST RESEARCH INSTITUTESPaqSOR: FAO/UNJDP EXECUTING AGENCY: FOREST DEPARTMENT/FAOAPPROVAL: f974 COMPLETED: f983 TOTAL PROJ COST $ 5.1 M U.S. 
ORIGINAL PROGRAMS PROVIDED A PHYSICAL PLANT, EQUIPMENT,PERSONNEL TRAINEDANiD PRIORITIES FOR FORESTRY RESEARCH.PROJECT, STRENGTHENING A SECOND, FOLLOW-ONTHE FOREST RESEARCHISrITUTE IS DIRECTEDGATHERING TECHNICAL ECONOMIC AND 

TOARD
SOCIAL INFORMATION TO E14HANCE THECONTRIBUTION4 OF FORESTRY TO RURAL COMMUNITY DEVELOPMENT. 43.4 M U.S. 



FAO/UNDP DEVELOPMENT OF NATIONAL PARKS AND NATURE CONSERVATION
SPONSOR: UNDP EXECUTING AGENCY: WORKING PEOPLE' S SETLEMENT DEPTAPPROVAL: COMPLETED: TOTAL PROJ COST: 43.24 M U.S. 

CREATED TO AID IN SELECTION OF, AND TO PLAN A PROGR 4 FORESTABLISHMENT OF, A SYSTEM OF MAJOR NATIONAL PARKS W RESERVES 1 THELEGAL AND ADMINISTRATIVE TOOLS FOR MANAGING THEM. THE RATIONAle WAS THATBUR4A IS PARTICULARLY RICH IN FLORA AND FAUNA, BUT THAT THEIR DIVERSITYIS THREATENED BY HUMAN DISTURBANCE. SANCTUARIES NOW TOTAL ONLY 0.7% OFTHE LAND AREA, AND EVEN SO ARE NOT WELL PROTECTED. BUR4A IS SEEN TO NEEDA BROAD SYSTEM OF PARKS AND RESERVES TO SAFEGUARD ITS VALUABLE AND OFTENUNREPLACEABLE NATURAL RESOURCES AND ECOSYSTEMS.
 

FAO/UND9 INTEGRATED WATERSdED 
 MANAGEMENT AND LANDDRY IMROVEMENT
 

SPONSOR: 
 EXECUTING AGENCY: FOREST DEPARTMENT
APPROVAL: (PENDING) TOTAL PROJ COST: 43 MILLION U.S. (EST) 

DESIGNED TO DEVELOP INTEGRATED LAND MANAGEMENT PROCRAMS IN TWO SAMPLEWATERSHEDS TO SERVE AS DEMOnSTRATION AREAS. INVOLVES PERMANENTRE-SETTLEMENT OF SHIFTING CULTIVATORS, INITIATIOU OF RANGE OF SOILSTABILIZING, FOREST REHABILITATING AND OTHER SOIL AND WATER CONSERVINGMEASURES, AND TRAINING EXTENSION W3RKERS AND VILLAGE LEADERS.
 

IN ADDITION TO ABOVE,
THE SEVERAL TRAINING-ORIENTED PROJECTS WERE
MOUNTED AS FOLLOWS: 

FAO/UNDP TECHNICAL SUPPORT FOR FOREST EXPLOITATIONS/FOREST FELLOWSHIPS AND
TRAINING. 40.25 M U.S. 

FAO/UNDP REVIEW, REORGANIZE AND EXTEND THE EXISTING TRAINING
PROGRAMS AND FACILITIES AT ANDTECHNICAL VOCATIONAL LEVELSFOR THE FOREST DEPARTMENT AND TIMBER CORPORATIOU. 41.0 M 
U.S.
 

FINLAND WORKSHOPS ON WOOD-BASED PANELS TECHNOLOGY, PRODUCTION AND 
USES. 

JAPAN SHORT TRAINING PROGRAMS IN AGRICULTURE AND FORESTRY. 
A. "FORESTRY AND PRODUCTSFOREST RESEARCH")
 

ADDITIONAL PROJECTS 
 ALLIED TO FORESTRY AND TO FORESTRY/AGRICULTURE 
INCLUDE:
 

FAO/UNDP ESTABLISHMENT OF A PILOT PLANT FOR PULP AND PAPER RESEARCH 
AND TRAINING ON TROPICAL RAW MATERIALS.
SPONSOR: UNDP EXECUTING AGENCY: CENTRAL RESEARCH ORG.
APPROVAL: COMPLETION: TOTAL PROJ 
COST 



JWIDA T5O RUBBER REHABILITATION PROJECTS AND UNDP ASSI.STANCE TOTHE RUBBER GOODS MANUFACTURING INDUSTRY 
THE REHABILITATION PROJECTS ARE DESIGNED TO INCREASE THEPRODUCZION AND PROCESSING CAPACITY OF GOVERNT-OWNED
RUBBER ESTATES AND TO PROVIDE THE STAFF TRAINING ANDTECHNICAL ASSISTANCE NEEDED TO MANAGE AND MAINTAIN THEM.THE MANUFACTURING -ORIENTED PROJECT SEEKS TO IN'TRODUCE NEWPRODUCTS AND NEW TECHNOLOGY INTO BURMA'S RUBBER 
MANUFACTURING INDUSTRY. 
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