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�EXECUTIVE SUMMARY





The FDP project is very comprehensive and yet, at the same time, very focused.  Its project elements and sub-elements envisioned activities aimed at improving the management of the pine forests in Honduras at the hand of real operation sized management units in the field. It sought to improve the operations of the private sector in harvesting and manufacturing while at the same time convincing COHDEFOR to cease its money losing activities in manufacturing.  To make the results of this project self-sustaining at the end, it had to change the economic playing field by encouraging COHDEFOR to change the pricing systems in place as well as eliminate the disincentives created by its rôle in exporting and marketing of forest products.  It also encouraged COHDEFOR to divest itself of its involvement in manufacturing.  Training and technical assistance were continuous and were used to enhance the efficiency and transferal of the results of the individual activities.



Over the analyzed nine year duration of the project (1988-1996) the political mandate of COHDEFOR was changed dramatically, obviously forcing the FDP to adapt and reorient its emphasis through its project elements and sub-elements.



The major benefits and impacts of the FDP appear to have been in changing the timber sale system, in the formulation of consistent and sustainable forest management plans, in the re-orientation of the rôle of COHDEFOR, and in the improvement of the manufacturing sector.



The total net benefit which can be attributed to the FDP due to its impact in changing the timber sales in the pine forests in Honduras was conservatively calculated as 342 million lempiras (1996 lempiras, compounded at a real rate of 5%).



The new timber sale methodology appears to be well established and accepted by COHDEFOR.  In other words, this aspect of the project now appears to be self sustainable.



Some fine tuning still appears to be necessary in stumpage valuation, as well as in the advertising and size of the sales and especially in the bidding process (including its monitoring); sales still too frequently are made at, or slightly above, the base price with too few bidders participating in any one sale.  Collusion is reportedly prevalent.




The FDP funded experience in forest management has refined pre�project expectations and more firmly established costs and future returns. This new, more sanguine perspective on the future in conjunction with a very conservative estimate of expenditure and revenue streams instills considerable confidence in a calculated incremental benefit�cost ratio estimate of 2+ for the FDP initiated forest management activities.
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Projected future economic returns from intensification of forest management in the pilot FMU fully support continued financial investment. 
 
These very encouraging results support the economic advisability of extending this FDP initiated program of intensified management to other portions of the national forest system with due consideration of local conditions.
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The impact of the FDP, primarily through its training and assistance effort in increasing the efficiency of forest product manufacturing has been measured through the increase in product recovery at nearly 10% over the period 1988-1996.  This percentage was translated into an equivalent standing volume figure and using stumpage prices in 1996 lempiras, this means a benefit of about 81 million lempiras.



No benefits were imputed to the rôle of FDP in tinkering with COHDEFOR's marketing and export rôles, which the 1992 LMA formally abolished.



The benefits imputed to the significant rôle FDP had in the closure and/or divestment of the manufacturing plants which COHDEFOR acquired were somewhat arbitrarily placed at approximately 22 million lempiras (1996 basis).  The benefits of this effort of FDP were probably more substantial but no data were available to carryout a complete economic analysis.



We recommend that FDP urges (and perhaps helps) COHDEFOR to set up a set of indicators to provide policy and decision makers information about the well being and performance of the forest product industry over time.  This could be done on a financial self-sustaining basis.



The FDP has made an overwhelmingly positive contribution to Honduran economic development as evidenced by standard economic criteria. With its strong emphasis on long�run investment in forest management the project has encouraged sustainable economic development of the associated industries. The analysis indicates a current overall benefit�cost ratio for the nine�year life of the project of 5.5 and an internal rate of return of 95%.



There are some seemingly natural projects which could follow up on the success of the FDP.  These projects relate to the pressing need for a comprehensive monitoring scheme of the approved management plans, both on the public and private lands, and to a duplication of this project but instead of focusing on the pine forests, focusing on either the broadleaf forests or the protected areas management.  What would make these potential projects different from projects of other donors and in other countries, would be their comprehensives and their focus on financial sustainability at the end of the project (as it was in the FDP).



While it was not possible to examine the economic contribution of individual project components there are other indicators that were examined. On this basis it is particularly worth mentioning that opportunities for improvement exist at tactical and operational levels of COHDEFOR. These results support what other FDP reviewers have suggested: there exist large potential returns from increased attention to tactical harvest planning and implementation at the watershed level.



�I.	INTRODUCTION





A.	Objectives and elements of the project



This USAID funded project, named the Honduras Forestry Development Project (FDP) was formally signed in December 1987.  However, some of the objectives and elements of the FDP can be traced back at least to the late nineteen seventies and early eighties.  In fact the original plans were for the FDP to start in 1984 but disagreements with COHDEFOR to cease its money losing rôle in manufacturing delayed the startup until 1987 (La Tribunal 1984). The planned duration of the project originally was for 7 years with a total cost of $32 million. Of this total amount $20 million came from USAID and $12 million from the Government of Honduras (GOH).  The project has been extended through December 1997 and may be extended again after that date.  However, in 1998, USAID's present 4 strategic objectives will be reduced to 2; the most important of the two strategic objectives for forestry may be the one concentrating on sustainable economic growth.



The project had a two-fold overall objective:



	Improvement of the management and sustainable productivity of the commercial pine forests.



	Improvement of the efficiency of the industrial conversion and marketing of wood products.



These project ends, if fulfilled, would contribute to the long-term goal of conservation and sustainable use of Honduras' natural resource base.  The overall project objective was translated into three specific and inter-related project elements:



1.	The institutional reorientation of COHDEFOR.  This element, in turn, focused on several sub-elements: changing for the better the timber sale system in the pine forests of Honduras as employed by COHDEFOR; improving the lumber export functions of the private sector with COHDEFOR, and, improving over-all management, administration and accounting within COHDEFOR.  Another sub-element mentioned but, not explicitly stated, appeared to be encouraging COHDEFOR to divest itself of its forest industries (sawmills).



2.	The improved management of the forest resources with emphasis on the pine forests (not an exclusive emphasis).  This element had sub�elements consisting of: the identification and creation of 3 model forest management units; the development of management plans for these units which could serve as models for similar units in Honduras, and finally, the training of the personnel of these units. The development of management plans encompassed management of wildland areas, forest protection, social aspects such as livestock grazing and hillside agriculture and the incorporation of the local population including women through an incentive program.



3.	The strengthening of the private sector forest industry to fully utilize the forest resource and improve the quality of the products produced.  This element consisted largely of training and technical assistance for the private sector. These efforts were primarily directed toward harvesting and sawmilling, but also included some attempts toward improving value�added manufacturing of furniture, molding, panels, etc. Another somewhat controversial sub-element was the potential provision of up to $5 million in investment credits as part of the strengthening effort.



In summary then, the FDP is an enormously comprehensive and ambitions project within the forestry sector of Honduras. It was probably the most extensive project among all foreign donors.





B.	Changes in the forestry sector



In a project of this duration, it is inevitable that major changes occur affecting the components of the forestry sector and their behavior.  Divestment of the forest industries by the public sector was already underway before the FDP started but gathered strength during the project (in great part because of encouragement by the FDP, but also because of the universally disastrous financial results experienced by these enterprises).In fact, as was pointed out above, the project was delayed from 1984 to 1987 because of disagreement with the GOH about ceasing COHDEFOR’s involvement in manufacturing.  This ill�conceived rôle of COHDEFOR in manufacturing caused heavy money losses from its very start in the late seventies.  Similarly, COHDEFOR's lack of success in forest products marketing coupled with the (dis)incentives inherent in formulated export product requirements detracted from COHDEFOR's rôle as a steward of the forest resources (broadly defined to include national parks, wildlands, broadleaf and coniferous forests).  The ill�conceived (or at least poorly executed) administrative concept of the "Tributary Forests", which was an attempt to involve the private sector again in forest management and give them a vested interest in the well being of the pine forests, came and went during the FDP's life span.



Many of these changes and trends came to another historical watershed (in forestry, as well as in agriculture) with the passage of the new Ley de Modernizacion Agricola (LMA) in April 1992.  Basically this law and others got COHDEFOR out of forest product manufacturing, out of marketing and out of the export business (COHDEFOR’s activities in manufacturing had actually already ceased in 1992, thus to some extent the LMA only confirmed the existing situation and legally prevented COHDEFOR from re-engaging in manufacturing); it re-privatized the use of the forests on private lands, subject only to the submission to and approval by COHDEFOR of a management plan including the requirement of acceptable regeneration both to be monitored by COHDEFOR for compliance, and, it mandated a competitive FDP style timber sale approach for those public lands which have an approved management plan.  Finally, this law clearly broadened the mandate of COHDEFOR to include management and control of the protected areas (actually it was given some of these responsibilities in 1991 by decree) and the identification and regulatory monitoring of all lands in Honduras with a forestry vocation.  Most, if not all, of these changes had been sought through, and argued for by the elements of the FDP project described above in Section A.  Indeed, some of the elements of the LMA would perhaps not have been accepted and certainly could not have been implemented as quickly by COHDEFOR and the private sector, had it not been for the FDP.



The bottom line is that over time the project had to change and reorient its emphasis through its project elements and sub-elements.  Some sub-elements, such as those dealing with export and marketing, became irrelevant; others, such as the development and monitoring of management plans for all public pine forests, gained in importance.  ESNACIFOR was privatized, influencing the training approach.  In addition, the FDP experienced some rigidities of its own in some of its project elements; e.g., the envisioned investment credit to the forest industry as well as the incentives to the agricultural/forestry population.





C.	Conclusions



1.	The FDP project is very comprehensive and yet, at the same time, very focused.  Its project elements and sub-elements envisioned activities aimed at improving the management of the pine forests in Honduras at the hand of real operation sized management units in the field.  At the same time it envisioned improving the operations of the private sector in harvesting and manufacturing.  To make the results of this project self-sustaining at the end, it had to change the economic playing field by encouraging COHDEFOR to change the pricing systems in place as well as eliminate the disincentives created by its rôle in exporting and marketing of forest products.  It also encouraged COHDEFOR to divest itself of its involvement in manufacturing.  Training and technical assistance were continuous and were used to enhance the efficiency and transferal of the results of the individual activities.



2.	Over the analyzed nine year duration of the project (1988-1996) the political mandate of COHDEFOR was changed dramatically, obviously forcing the FDP to adapt and reorient its emphasis through its project elements and sub-elements.





II.	OBJECTIVES OF THIS STUDY





The purpose of this study, as described in the terms of reference, is "to develop realistic and supportable indicators of financial/economic returns on investments made by USAID and the GOH in forest management (and watershed management) over the past decade."  And "The consultant will review evaluations, projections, reports, and other documents; and will interview USAID, GOH, forest industry and other donor representatives in order to estimate level of investments.  He or she will articulate a series of assumptions, develop appropriate (Internal Rate of Return, Benefits/Cost, or other) indicators and prepare a report which quantifies performance to date and makes projections for continuing returns in such areas as Forest Management Planning (pines), privatization of forest industries, the change in timber sales and valuation systems, and utilization of the timber auction system.  The report will also contain a recommendation section which develops conclusions with respect to the returns that could be expected on new (or continued) investment in the sector."



COHDEFOR experienced much turmoil as a result of the passage of the LMA, and the resulting emphasis away from timber production toward that of steward and manager of the public lands and regulatory monitor of private forest lands.  The resulting reduction in its income stream while its mandate was broadened, led to heavy turnover among its personnel and finally the institution of dramatic changes in its organization.  Such an agency will not keep its records of costs and benefits with anything near the consistency sought by an economist charged with evaluating the economics of a project such as the FDP.  Indeed even in the best of times, costs, expenditures, incomes and benefits are generally gathered by budget or accounting category (i.e. vehicles maintenance, wages, etc.) rather than by function or use (i.e. fire protection, timber sale, etc.).  Neither USAID nor COHDEFOR were exceptions.  USAID has, of course, good information on expenditures but these are not aggregated by major forest management function, nor in all cases explicitly by geographic area.  The situation is even more diffused in COHDEFOR.  What was available on short notice were total expenditures by year for USAID and COHDEFOR.  These aggregate figures were used. (see Chapter VI).  Finally, no hard baseline data were available to evaluate the project in terms of with and without.



The major benefits of the project (and the relevant costs) will be enumerated and quantified in the following chapters.  In a project so broad and long term and with the changes in emphasis enumerated in Chapter I Section B, not all benefits will be captured nor will the backup information be of the same depth for all.  For example, relatively sketchy information was available on the effects of the FDP in harvesting (see Chapter IV).  In the portrayal of the benefits, past and future, the effort has been to err on the conservative side.  All costs and benefits are in real terms, adjusted to 1996 as the base year using the Consumer Price Index (CPI) of the International Monetary Fund (IMF).  A real discount rate of 5% was used.



The report will cover the first 2 of the 3 FDP elements enumerated in Chapter I Section A.  In Chapter III it will analyze the benefits of the Timber Sales project element, one of the important sub-elements of the institutional reorientation component of the FDP.  In Chapter IV it will analyze the benefits of the Forest Management project element, the second component of the FDP.  In Chapter V it will analyze the benefits of the activities of the project in manufacturing, export and marketing, the second important sub-element of the institutional reorientation component of the FDP.  Chapters III, IV and V will also provide some potential indicators and a conclusion and outlook section.



The third project element (see Chapter I Section A), the strengthening of the private sector forest industry through training, will be handled as an integral part of the first two project elements.



Finally, Chapter VI provides economic measures over all these project elements and Chapter VII provides some possible future scenarios and ideas.





B.	Conclusions



1.	The major benefits and impacts of the FDP appear to have been in changing the timber sale system, in the formulation of consistent and sustainable forest management plans, in the re-orientation of the rôle of COHDEFOR, and in the improvement of the manufacturing sector.





III.	TIMBER SALES





A.	Changing the timber sale methodology and the impacts



The objective to improve timber sales predates the FDP going back to well before December 1987; there were USAID sponsored efforts and studies as early as 1980 (de Backer) and 1981 (Merkel).  A more formal presentation of these ideas by Winrock International in 1984 was a part of the original plans to get the FDP started in that year.  It was initially approved by the GOH but was subsequently turned down because of disagreements about the appropriate rôle of COHDEFOR in manufacturing.  There are several steps in improving the timber sales in any situation:



1.	Selling timber on the basis of standing volume rather than on the basis of volume logged and extracted.  At the beginning of 1989 COHDEFOR finally adopted this strategy, selling 23% of all standing pine on this basis in 1989, 75% in 1990 and a 100% thereafter.  The FDP can take full credit for this achievement which, of course, dramatically reduces waste in the forest and increases utilization, especially of small dimensions.  No hard data appear to be available to indicate by how much standing volume utilization has increased.  In discussions with industry, COHDEFOR and FDP personnel it is estimated that as much as 20% of the volume harvested since 1990 on private and public lands would have been formerly discarded.  The midterm evaluation (Chemonics 1991) did a study for the La Union Management area and found percentage increases which were much higher.  The amount of 20% was used to calculate the benefit generated by the FDP.  This is a conservative number because it does not include the elimination of high�grading of the standing timber which may have left another 15-20% of the volume unused.



2.	Valuing standing timber by using competitive market price data and accounting for location (road construction and transportation), volume and timber quality differentials.  The FDP has gone a long way toward developing a practical methodology for Honduras in this respect.  An accurate inventory methodology is, of course, a first requirement; this procedure has been developed and transferred to COHDEFOR.  Road construction and transportation cost differentials are notoriously difficult  to estimate, even in the United States.  Neither COHDEFOR nor FDP have solved this problem, though progress has been made [as recently as in this year with technical assistance from people like Yocum (1996) and Ryburn (1996)].  The suggestion of using a 10% value of wholesale lumber prices, derived from a simple regression analysis, appears to us to be a simple but also a highly dangerous and potentially deficient approach, simply because wholesale lumber prices were (and still are) probably not competitive (although undoubtedly more competitive than 
other available local prices, such as 
log prices
).  Using a regularly maintained set of price indicators for Southern Pine (such as reported by Timber Market South) for a running comparison would be much more defensible.  Similarly to allow a 20% reduction in value for "market fluctuations and enhancing competition" (see Ryburn 1996), is indefensible (and contrary to the principle of competitive bidding, which allows and forces individual bidders to assess risks).  While work still needs to be done in this area (and is being done by FDP), the basic methodology of determining a base or minimum price below which COHDEFOR will not sell the public stumpage, has been accepted by COHDEFOR and the know how to do so, has been transferred.  The FDP should be accorded full credit for this.



3.	Advertising the projected timber sales for competitive bids.  To a lesser extent, COHDEFOR has accepted this principle as well and again the FDP can take full credit for this.  Much still can be done in reaching a broader spectrum of outside buyers, including foreigners, and in making sure the bids are truly competitive.  Sales should be larger (at least some of them) and advertisements should be distributed at least three months ahead of the bids instead of the current 15-30 days; also, advertisements could be placed in foreign trade journals.  Even in the United States, stumpage often moves at values two or more times the established base price (especially during periods of rising prices and increasing recovery rates when public employees often use outdated assumptions and prices).  No collusion monitoring effort is in place, to monitor not only the number of bidders (still abnormally low in Honduras, and still generally consisting of only 1-5 bidders at most) but also the behavior of the bid premium (difference between the sale price and the base price).  Collusion is widely suspected (personal communication with COHDEFOR and USAID funded personnel) but is, of course, difficult to prove.  We used in our calculations a current average stumpage price of 276 lempiras/m3.  We feel that the actual market price should be closer to 400 lempiras/ m3 (meaning about $35) and in fact some sales were recorded above this level in 1996.



Actual pine volumes harvested and average stumpage prices received over time, for both the public and private lands, were available.  As was indicated above, an extra 20% of the volumes harvested on both the public and private lands, can conservatively be credited as a result of the FDP project from 1990-1996; no allowance for the continuation of this benefit has been made for the future after 1996 to keep the benefit calculation conservative.  In addition, it has been estimated (again no hard data are available but see the original project document and the in�depth studies by FDP on the forest industries:  the San Jose mill in 1990 and on the private industry in 1991) that Honduran lumber was generally sold domestically and in foreign markets at a level 20% below comparable lumber.  This differential is assumed to be due to the inferior quality of the products (mainly logs and lumber) produced and, perhaps more importantly, due to the interference of COHDEFOR in marketing and exports.  Both aspects were tackled by the FDP through its training and through its institutional reorientation project elements.  This differential is assumed to have disappeared in 1992 when COHDEFOR formally ceased its rôle in marketing and exports; we attributed this 20% as a benefit to FDP.  Translating this lumber differential into a stumpage price differential necessitates information we do not have; to be conservative, we assumed that this implied a similar 20% differential in stumpage prices.



These 20% volume additions and 20% stumpage price differentials are net benefits to Honduran landowners and Honduran society; that is, they benefit public and private landowners with pine forests alike.  It should also be pointed out that these benefits are obtained virtually cost-free because the additional costs in employing these improvements in timber sales are essentially zero.



Higher stumpage prices resulting from the FDP timber sales project sub-element have, however, other effects as well.  Placing a higher, more realistic, value on the crop product increases the incentives to invest in forest management (reforestation, protection, etc.), increases management intensity, and thus increases MAI from a present 1-2 m3/ha/yr (we assumed 1.7-1.8 m3/ha/yr, see Chapter IV) to as much as 10-12 m3 (we assumed 6.8 m3; this impact is accounted for in Chapter IV).  In addition, making logs more valuable, further increases harvesting efficiency (this effect is accounted for in Chapter IV) and manufacturing efficiency (increasing the rate of recovery; see Chapter V).  Increasing the MAI., would increase the allowable cut, further enhancing the attractiveness of forest investment by allowing earlier returns (this benefit is accounted for in Chapter IV).  



Finally, and to the extent that before the FDP the forest product manufacturers and/or the harvesters reaped the differential between the correct (market driven) stumpage value and the actual stumpage value received by the landowner, the FDP project only led to an equitable income transfer from producer back to the landowner; for Honduras as a society this income transfer in macro-economic terms would be largely a wash, not resulting in a net economic growth addition.  (Again, this oversimplifies the macro-economic impacts; much depends on income distribution and differentials in consumption and investment patterns between the poorer people, typically the forest landowner, and the richer persons, more typical of the manufacturers).  We assumed in this report a wash, i.e. a zero net benefit.





B.	Indicators to describe and monitor timber sales



A number of indicators could be used to express the success and implementation of the new timber sales program.  No measure, of course, captures the whole situation.  The following is a simple listing of measures which are being used elsewhere to describe and monitor timber sales:



1.	Number and average size of timber sales per year or per month.

2.	Time between advertising and sale.

3.	Time between sale and actual harvest.

4.	Number of bidders per sale over time.

5.	Bid premium over time.

6.	Ratio between allowable cut and actual harvest (for a management unit, a district and the country).

7.	Minimum commercial diameter and top.

8.	Percent of waste and damage in the forest.



No data were available to calculate these measures over time.  However, COHDEFOR has some spot information available for #2 (about 1 month, lately extended to 2 month), #3 (less than 3 months), #4 (1-5 bidders, generally only 1), #5 (close to zero).





C.	Economic benefits of the Timber Sales project sub-element



The following data were collected as the most reasonable ones.



Year�Stumpage price/m3

(current lempiras)�Stumpage price/m3

(constant lempiras)��Total pine volume harvested (m3)�Total value of harvested pine (constant lempiras)��Benefit due to FDP (constant lempiras)��� 1988�12�51�889,000�45,339,000�n/a�� 1989�12�47�829,000�38,963,000�0�� 1990�36�114�709,000�80,826,000�0�� 1991�36�85�668,000�56,780,000�11,356,000�� 1992�72�156�503,000�78,468,000�15,694,000�� 1993�72�141�585,000�82,485,000�32,994,000�� 1994�237�382�693,000�264,726,000�105,890,000�� 1995�221�275�470,000�129,250,000�51,700,000�� 1996�276�276�900,000��248,400,000�99,360,000�� 1997���1,200,000���� 1998���2,000,000����

The total net benefit, which the FDP can be assumed to have generated for Honduras and its inhabitants due to the partial implementations of its timber sales project sub-component can be obtained from the last column of the table in this Section C.  Using a 5% real discount rate, this benefit comes to about 342 million constant lempiras, compounded to December 1996.



As mentioned, this benefit is a conservative number for several reasons.  Firstly, part of the benefits of this project element will be accounted for in the chapters on Forest Management (Chapter IV) and on Manufacturing, Exporting and Marketing (Chapter V).  Also, the benefits accounted for in this chapter (increased utilization and parity of values received for Honduran lumber products with similar products sold elsewhere) continue after 1996.  Finally, the macro-economic impacts described in Chapter III Section B, are assumed to be zero.  The inclusion of these benefits into an analysis, would be too conjectural, needing, among others, stumpage prices and volumes harvested well beyond 1996. This number is of course high because one starts with a standing inventory grown by Mother Nature; the full cost of growing and managing such an inventory is accounted for after the final harvest and is reflected in Chapter IV.





D.	Conclusion and outlook



The following conclusions can be drawn:



1.	The total net benefit which can be attributed to the FDP due to its impact in changing the timber sales in the pine forests in Honduras was conservatively calculated as 342 million lempiras (1996 lempiras, compounded at a real rate of 5%).



2.	The new timber sale methodology appears to be well established and accepted by COHDEFOR.  In other words, this aspect of the project now appears to be self sustainable.



3.	Some fine tuning still appears to be necessary in stumpage valuation, as well as in the advertising and size of the sales and especially in the bidding process (including its monitoring); sales still too frequently are made at, or slightly above, the base price with too few bidders participating in any one sale.  Collusion is reportedly prevalent.





IV.	FOREST MANAGEMENT





The pilot study area of La Unión�Salamá has been the focus of Forestry Development Project (FDP) efforts to simultaneously develop and institutionalize a new approach to forest management in Honduras. Proceeding in stages management plans were developed for the pine forest area of La Unión followed after several years by the adjacent Salamá area. Near the end of this decade long development project, and per its timetable, the management plan for a third area was also put in place. Extension of management planning to the balance of the pine region is proceeding rapidly, a reflection of successful institutionalization of the new forest management philosophy. There is very discernible confidence throughout the forest management group within COHDEFOR that the pilot program has been successful and that the process now has a momentum that assures its continuation.



The first management plan under the FDP was issued for La Unión in 1988 followed by its programmed fifth�year revision in 1993. The management plan for Salamá first released in 1991 was later revised upon its incorporation into the combined and currently operative plan for the La Unión�Salamá forest management unit (FMU). Management plan modifications found in this latest revision reflect in part the separation of private timberland holdings from COHDEFOR’s direct management. This dissolution came with the passage in 1992 of the LMA. The current management plan also incorporates better information on the forest resources for the combined sectors of La Unión and Salamá and demonstrates COHDEFOR’s increasing confidence and sophistication in management plan development. 



Development and execution of annual operational plans are now a normal occurrence within the La Unión�Salamá FMU.  Total forest area prepared for sale at auction within this FMU is coming into line with its projected allowable cut.  There have been some difficulties with timber sale preparation and execution but these problems have been recognized and most are now being addressed.  Timber sales within the FMU should be close to targeted levels this year. Final preparations for next year’s sales are well underway and should also meet targeted levels.  Most other components of the operational management plan also follow favorable, if somewhat weakly defined, trends in their implementation.  An institutional commitment by COHDEFOR to sustained effective execution of operational plans is essential to its continued successful management of the Nation’s forest resources.





A.	Forest Management Components: Changing Status and Observed Benefits



The changing mix of forest management components and their intensity of implementation under the FDP have led to dramatic change in the treatment of Honduras’ forest resources. The pre�FDP pattern of forest resource exploitation and the absence of much needed investment in timberland management was inexorably leading toward seriously depleted levels of the many forest derived resources historically available to the Honduran people. The immediate short term costs of restricted forest exploitation and intensified forest management could not be economically justified by the long term return on these investments under pre�FDP conditions. Dramatic change within the Honduran economic structure, the resolution of timber and land ownership issues, and the altered COHDEFOR mandate are making long term investment in forest management economically attractive. A review of the principal components of forest management will illustrate their changing status and associated benefits.



1.  Forest protection.	In 1968 the FAO reported that their 1962-65 survey of Honduran pine forests had revealed that the lack of forest protection was not only significantly reducing forest yield but actually jeopardizing its very existence. It was estimated that the 1963-65 bark beetle outbreak alone had killed 20 percent of the pine growing stock in Honduras and that fires were burning from 20 to 50 percent of the forest area every year destroying regeneration before it reached survival size.



An examination of nation�wide fire prevention and control data indicates general downward trends in fire occurrence and size.  Fire occurrence per hectare protected fell by a factor of two and fire size was reduced by one�third from 1987 to 1993 (COHDEFOR� 1996).  Limited data on the pilot FMU of La Unión�Salamá show approximately the same number of fires per hectare as the national average but average size per fire is less than half that for the Nation as a whole (COHDEFOR 1993-95).  An aggressive program of local level forest vigilance is thought to have significantly contributed to this success.  One major benefit of reduced wildfire can be the achievement of significantly higher levels of forest regeneration.  Regeneration surveys from the pilot FMU are mixed.  Ramirez (1994) found natural regeneration to be “good to excellent” almost without exception across approximately 2000 hectares of national forest land harvested between 1989 and 1992.  Bayle (1996) however reports generally “poor” regeneration results for stands harvested since then and attributes regeneration failure primarily to uncontrolled burning of the forest.  However mixed the regeneration survey results it is clear that unrelenting efforts are required in wildfire prevention and control.  Many of the continuing institutional needs identified in the 1992 BLM report on fire management are equally applicable to other aspects of forest protection including insect control.



Bark beetle epidemics occur periodically in the Honduran pine forests. Effective control methodology is well known but it depends on early detection and prompt direct control of outbreak spots. Because endemic levels are not deemed a serious threat there is a natural inclination to reduce personnel and even standby emergency funding during these decade long latent periods. Delayed response to a developing problem with subsequent higher than necessary costs are the consequence. The Honduran experience clearly shows the efficacy of prompt control efforts and the consequences of failing to respond in a timely fashion (Billings and Espino 1995, COHDEFOR 1996). Expenditures that maintain the proficiency of COHDEFOR personnel and local vigilance groups in insect population monitoring and control methods is well justified. Salvage/sanitation logging during spot control of bark beetle outbreaks is commonly practiced and substantially reduces economic losses.



Losses to disease, especially in the older stands, are undoubtedly significant. Losses through decay are known to be especially heavy in particular areas (FAO 1968). The impact of other diseases such as mistletoe infestation are unknown but potentially serious. Control efforts when undertaken will most likely be in the form of high priority sanitation cuts in older stands where disease is a serious problem.



There are efforts in particular zones to control grazing damage in areas of regeneration. Fencing is an expensive means of livestock control and there are questions concerning its ultimate value in certain areas. Local populations have traditionally run livestock in most areas and their cooperation in securing the multiple benefits of the forest land base must be the first objective. Expensive livestock control efforts will not succeed without the participation of the local population and such efforts may not even be required under some levels of grazing. Information on the impact of livestock on regeneration is now being obtained by both COHDEFOR and private landowners.



2.  Forest ownership, inventory and monitoring.	While not a direct responsibility of COHDEFOR the regularization of forest land ownership is a necessary, if not sufficient, condition for responsible management of forest land resources. While COHDEFOR has been willing to intensify its management of national forest land without first establishing well�defined boundaries it is not to be expected that ejido and private landholders will make such uninformed investments. This process of land title registration and boundary identification is proceeding but substantial work remains to be done. As property rights are established and uncertainty surrounding future returns on long�term investment diminishes a more intensive level of forest management should evolve on private and ejido lands.



Forest inventory information is available for the pilot FMU and has been used to establish allowable levels of cut for strategic planning. At the tactical and operational level however this forest inventory data must be supplemented by and attached to detailed information about the land resource base. Topography, land ownership, transportation arteries and other geographic information must be tied to detailed inventory data. Further effort will be required to collect and present these data in a form suitable for lower level planning. Operational planning should be done within the context of a tactical watershed development plan. It is within a watershed development plan that the very substantial benefits to be gained in prioritizing harvest areas and rationalizing the forest transportation network can be realized.



Access to and familiarity with on�the�ground conditions is essential to effective management control of the forest resource and its related management activities. The on�going and very effective use of local forest vigilance groups is one element of an effective resource monitoring system. However the backbone of any FMU monitoring system is the professional forester and his cadre of technical assistants; their familiarity with and constant surveillance of the forest area is essential. Recent vehicle deliveries to the pilot FMU are at last providing a more appropriate level of mobility for local COHDEFOR personnel. High turnover in personnel and limited mobility are serious detriments to local management activities.



3.  Silviculture.	Selection of appropriate harvest cutting methods, careful site preparation, supplementation of natural regeneration with planting, and intensive protection of regenerated areas are silvicultural practices that are visibly changing the future forest resource of Honduras for the better. Less visible but also important practices such as the selection of genetically superior seed-trees and the application of pre�commercial and commercial thinning will also have a positive long term impact on forest productivity. Current levels of natural regeneration within the pilot area, in stark contrast to the FAO report of 1968, are now generally found to be good to excellent with only minor amounts of interplanting required to achieve full stocking (Ramirez 1994). The use of prescribed fire for natural pine regeneration and reduction of fuel loads is an essential silvicultural practice. The very substantial benefits accruing to successful pine regeneration seem assured under current management.



4.  Incentive program.	In order to develop a sustainable beneficial relationship between the rural population and the forest lands of Honduras a program of incentives was developed. Over the five year period beginning in 1990 this program has helped approximately 1,400 families directly and another 5,500 families indirectly through community level improvements. The incentive program was broadly directed at three major areas, agroforestry, protected areas and forest protection with respective funding proportions of 60, 30 and 10 percent during the 1990-94 period. The agroforestry portion has encountered many difficulties and has been very slow in its development (Huke and Yocum 1992, Guillen 1994). The protected areas portion of the program got a late start and its final impact can not yet be fully assessed. Contracts for forest protection were written with 23 communities in the pilot FMU from 1992 to 1994 providing annual protection for an average of 15,000 hectares at an annual cost of about 15 lempiras per hectare at current prices (Saldivar 1994). The return on the forest protection portion of the incentives program has been the most immediate and obvious of the three.



5.  Training programs.	The FDP targeted level of forest management cannot be fully developed and maintained in Honduras without a national cadre of well�educated and experienced professional foresters and technicians. Educational activities of COHDEFOR including academic training, short courses, professional exchanges and technical out�reach were put into place early�on and continue to address this critical need. Academic training reached a peak in 1993 when close to 60 man�years were secured (Escoto and Medina 1995). The currently reduced level of academic training is due in substantial part to increased levels of tuition. The outside technical assistance program has also had a fluctuating contribution level. It reached an early peak in 1990-91 at about 4 man�years per year from which it declined to a 1993-95 period low of one�third man�year per year. During the current year there has been a slight increase to 1 man�year of technical assistance. In contrast to this uneven history of academic training and technical assistance the participation of COHDEFOR personnel in short courses has remained relatively steady at 26 man�years per year since 1990.



The ability of COHDEFOR to offer technical assistance to the forest industry has been significantly affected by the loss of trained personnel (Valle 1992). Most of these trained foresters and technicians have not left forestry but have gone on to jobs in forestry education, consulting and industry. One indication of this trend is that before 1989 there were only 8 forest technicians working in the industrial sector but by 1993 this number had increased to over 100 (Anon. 1994). Thus while COHDEFOR’s capabilities have been seriously compromised by these losses of trained personnel Honduran forestry in general has not lost the services of these well�educated and experienced people.



6.  Management plan development.		Management plans were developed in a timely and progressively more sophisticated manner for the FMU of La Unión�Salamá. Other areas are also coming under new management plans and at the present time over one�half million hectares of national forest land representing over one�quarter million hectares of actively managed pine forest are included within forest management plans. In addition 80,000 hectares of ejido lands and 160,000 hectares of private forest land are being managed under COHDEFOR approved plans (Anon. 1996). By 2000 it is anticipated that 80% of all national forest land, excluding Mosquitia, will be under formal management plans (Alvarado 1996).



Rotation periods for national forest plans have been typically set in the range of 40-45 years based primarily on biological factors. The specification of economic rotation periods for pine management under Honduran conditions necessarily involves the careful identification of all relevant costs. Among the costs are those associated with different levels of management which will vary with site and ownership. An in�depth rotation period analysis is underway and results appropriate to Honduran conditions will soon be published by PRODEPAH (Ruiz 1996). It is anticipated that the economic rotation may well be significantly shorter than the current specified value in many cases (Schreuder 1996). Movement from a biological to an economic rotation age will directly increase the return on forest investment; indirectly it will also have a positive economic impact working through the sustained yield constraints of forest regulation. This latter impact will be particularly noticeable if done during the period of over�mature stand conversion.



The initial approach to forest regulation was area control. As more inventory information became available both area and volume control methods were employed in the calculation of the annual cut. The stand age distribution of the pilot FMU would suggest that primary reliance on the area control method during this initial period was well justified. It is anticipated that subsequent transition to a more sophisticated regulation methodology can be made without seriously disruptive departures from the area�control projected cut. 



7.  Operational planning.	The number of timber sales prepared and executed within the FMU under the auction system averaged 6 per year from 1993 through 1995. In 1996 the number of such sales has now reached 25 and similar levels are projected for next year. The volume sold under the auction system averaged 25,000 m3 per year during the period 1993-95 and by November of 1996 it has already reached 140,000 m3 (Yocum 1996, Caballero 1996).



At least four of the auction sales made in 1996 were developed by consultants (Ventura 1996) and at the present time the FMU is advertising for consultants to develop 13 sales in 1997 (Sandoval 1996). Yocum (1996) has recommended that the highest priority be given to sales preparation and that outside consultants be used wherever necessary; advice which reflects not only the paramount importance of meeting targeted levels of timber sales but also the severe shortage of trained COHDEFOR personnel.



The absence of COHDEFOR personnel educated and experienced in forest engineering represents a very serious constraint on operational planning and execution. The very substantial benefits associated with efficient road and harvest unit location within the broader context of a watershed development plan are not being realized. Tactical planning at the watershed level is not being done; sales are now placed on the market with minimal thought to an overall design that will maximize the present value of not only present but future operations within the area. Nowhere is this problem more obvious than in the forest road system.



Prior to the start of the FDP in 1987 there existed approximately 150 kilometers of road within the area of La Unión (USAID 1987). In a two year period, 1993-94, it is recorded that approximately 50 kilometers of new road were constructed. Each new timber sale also typically requires the construction of access roads. On the other hand road maintenance activity actually fell from 90 kilometers in 1990 to 13 kilometers in 1993 (Anon. 1994). The forest road transportation situation described by Ott in 1991 has not noticeably changed. A very substantial inventory of existing road is not being maintained. These roads continue to be used until they deteriorate to impassability due to channel erosion and mass failure. Poor initial road location and construction leads to inordinately high reconstruction costs and can even necessitate road relocation when future access to the area is needed. 



There is no indication that tertiary road system spacing has been guided by sound economic principles and hard data. The economic tradeoffs between yarding methods and distance and truck road standard and spacing are not being made. The very large economic return on rationalized forest road spacing identified by Laarman (Chemonics 1991) will not be captured unless immediate steps are taken by COHDEFOR to develop and apply forest engineering expertise to tactical and operational planning.



Some timber sales have been made for tractive yarding on ground that should only be logged using cable or aerial yarding systems. The use of tractive yarding systems on steep ground with fragile soils and the attendant use of mid�slope roads and landings is causing unnecessary environmental damage. The introduction of light skyline yarding systems to Honduras should be encouraged but until that time existing restrictions on steep ground logging should be strictly enforced. These sensitive protected areas can make an economic contribution but it should not be made at the environmental price now being paid.



8.  Administration.	Timely and accurate information at the level of the FMU is an essential element for good administrative and managerial decisions. The collection, interpretation and presentation of forest land resource data is currently much impeded by the lack of experienced personnel. Increased levels of COHDEFOR staffing and training are needed at the regional office. Augmented funding for outside consultants could assuage this shortfall. While the use of consultants offers potential economic advantages their effective use by COHDEFOR requires not only contracting flexibility but the existence of an in�house core of astute forester�administrators. The economic advantages are there but institutional adjustments will have to be made in order to secure them. At this time the regional office has insufficient authority and resources to most effectively execute its responsibilities in tactical and operational planning.



9.  Regulation and compliance monitoring.	The relationship between COHDEFOR regulator and private timberland owner must be an “arms length” and sometimes adversarial relationship. Some in industry ascribe their regulatory difficulties in large measure to the inexperience of the typical COHDEFOR technician as compared to those in their own employ. There also exists the fear among COHDEFOR personnel that they are being held accountable to a very high standard and that what is perceived as “flexibility” by one party may be labeled “collusion” by another. Limited site visits by COHDEFOR personnel are also cited by industry representatives as a source of difficulty and operational delay. Regulatory activity that is uninformed, overly cautious, delayed or even absent not only increases the regulatory burden to industry but can also reduce the level of environmental protection.





B.	Economic Perspective on the Level of Forest Management



The above listed elements of forest management and their record of application to the pilot FMU represent FDP promoted changes from previous levels of management. It was noted in the original FDP proposal that the level of forest management then practiced was resulting in degraded stands of mature pine (USAID 1987). It was also observed that without adequate provision for regeneration and stand improvement future second�growth yields would only reach a fraction of their potential. Notwithstanding these obvious shortcomings of then current management the projected economic return on the proposed intensification of management though positive was nevertheless found to be only modest (USAID 1987). The FDP proposed level of forest management envisioned an on�going financial investment. With delayed economic returns, most of which occur well into the future, such proposed activities are beset by numerous uncertainties in not only their continued execution but also their ultimate impact on the forest resource. As the FDP approaches its tenth year an appraisal, tempered now by experience, is possible. A better informed opinion can be forged with respect to many project components now based on a history of objectively verifiable indicators as well as conversations with experienced project personnel and other informed sources. Thus a survey of the past and current status of management activities facilitates and strengthens economic projections of intensified forest management.



1.  Retrospective appraisal.	Establishing and maintaining adequate levels of forest protection were recognized to be of the first priority.  Very large returns over previous levels of growth could be obtained simply by protecting the forest from uncontrolled burning.  Continued emphasis on fire prevention and control that accentuates involvement of the local communities is the single most important facet of the forest protection effort. The achievement of adequate regeneration within an acceptable time after harvest now appears within reach.  The levels of harvest are now carefully conducted within the context of management plans that assure predictable wood volumes over time while protecting other forest resources.  Most importantly there is a strong institutional commitment by COHDEFOR to continue its support of intensified forest management in spite of binding constraints.  Regional offices of COHDEFOR are confronting acute shortages of trained personnel and other resources that seriously hamper tactical and operational planning. While these pressing constraints do not endanger current successes they do seriously impede advances on other very promising activities.



A retrospective economic appraisal of USAID and GOH investment in forest management within the La Unión�Salamá FMU could not be done. Data suitably refined for economic analysis were not available on the cost side. The contribution of intensified management to the FMU revenue stream during this period was, as previously noted, very limited since most of the benefits occur well into the future. It was however possible to examine future returns on the intensification of forest management with substantially more surety than was possible in 1986-87. A decade of successful practical implementation has greatly reduced much of the uncertainty surrounding future economic prospects.



2.  Future prospects.	At this time with rapid extension of the intensified level of forest management to other national forest areas of Honduras it is most appropriate to re�examine its economic justification. A conservative approach was taken in performing the benefit�cost analysis that follows. It is unavoidable fact that a large measure of uncertainty still surrounds much of the data used in this analysis. Wherever they could be reliably identified most likely values were used. Whenever there was some question regarding the appropriate value to be used those values that would favor the previous level of forest management were employed.



All observed prices were adjusted to the July 1996 price level for the purposes of this report. The CPI of the IMF was used to make this adjustment. A discount rate of 5 percent was used for present value calculations. A stumpage price of 270 lempiras per m3 was presumed throughout the time horizon. A 45 year rotation was used on La Unión’s 18,085 hectares of pine intervention area and Salamá’s 17,033 hectares. Through the first rotation the assumed yield per hectare was 113 m3 and 76 m3 respectively for La Unión and Salamá. During the second rotation the net mean annual increment (MAI) to final harvest was set at 6.9 m3 per hectare per year under the new management regime for both areas. Under the old level of management the MAIs were set at 1.77 and 1.87 m3 per hectare per year for La Unión and Salamá respectively. Costs for the intensified level of management were 100 lempiras per hectare per year for all hectares within the pine intervention area together with an additional cost of 1200 lempiras per hectare for every hectare harvested in any given year. For the old management regime the cost was set at 60 lempiras per hectare per year for all hectares within the pine intervention area. The yield at final harvest under the intensified level of management assumes that one precommercial and two commercial thinnings will be executed. Although final stand response to thinnings was thereby recognized no direct economic returns or expenses were ascribed to thinning operations. Economic benefits and costs were calculated through two rotations.



The present value of future benefits under old and new levels of forest management are 390,000,000 lempiras and 485,000,000 lempiras respectively. The present value of future costs under old and new levels of forest management are 42,000,000 lempiras and 88,000,000 lempiras respectively. The difference in benefits divided by the difference in costs between old and new levels of forest management provides one measure of the return on investment from the intensified level of forest management. With an incremental benefit�cost ratio over 2 under what are very conservative assumptions it is quite clear that the transition to more intensive management of the La Unión�Salamá pine area continues to be economically justified. 



There are additional benefits ascribable to the new level of forest management that are exceedingly difficult to quantify. Some of these benefits come in the form of reduced negative externalities such as those associated with changes in water quality and quantity or changes in the level of air pollution caused by wildfire. The loss of site productivity because of soil erosion is also difficult to quantify. Greatly reduced accident levels can be expected with more attention being given to truck road location, design, construction and maintenance. Greater levels of safety can also be obtained through good harvest unit layout. Significant benefits from all of these sources can be expected from the changing level of forest management and its effective operational implementation.



An essential element in the intensification of forest management is forest regulation. Forest regulation, as applied in the pilot FMU, places constraints on the timing and volume of harvest so that a balanced provision of timber is assured in perpetuity. The cost of these constraints, which comes primarily through reduced levels of harvest in the short�term, finds compensation in longer�term economic and social stability. Economic appraisal and justification for these constraints is difficult to furnish; they have their foundation in the political arena where public valuation of economic externalities and the intangible benefits of a sustainable forest base are given full weight. No economic accounting is offered here for these constraints; they are accepted as an integral part of the new level of forest management which, in its totality is solidly supported by the results of this economic review.



A cautionary note is sounded in extending the conclusions of this analysis to the entire pine region. The La Unión�Salamá FMU is not necessarily representative of the other national forest areas (in fact it was chosen as a pilot area for its somewhat unique characteristics). To the extent that other FMUs materially differ in fundamental aspects, such as timber stand or land tenure characteristics, extrapolation of the benefits, and costs, of intensified management should be cautiously undertaken. It is evident in this regard that private and ejido forest lands must be evaluated each on their own merits. Finally, it is observed that much has been learned through the pilot area development process that will facilitate the extension of its management philosophy and practice to other FMUs. However the very process of enlarging COHDEFOR for the purpose of intensifying management on other areas will present its own unique set of difficulties and costs. Some anticipated economies of scale might only be realized after wrenching institutional changes such as those implied by increased decentralization of decision making and the organic shift of substantial financial resources to regional activities.





C.	Conclusions



1.	The FDP funded experience in forest management has refined pre�project expectations and more firmly established costs and future returns. This new, more sanguine perspective on the future in conjunction with a very conservative estimate of expenditure and revenue streams instills considerable confidence in a calculated incremental benefit�cost ratio estimate of 2+ for the FDP initiated forest management activities.
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2.	Projected future economic returns from intensification of forest management in the pilot FMU fully support continued financial investment. 
 
These very encouraging results support the economic advisability of extending this FDP initiated program of intensified management to other portions of the national forest system with due consideration of local conditions.
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V.	MANUFACTURING, EXPORTS AND MARKETING





A.	Manufacturing, exports, and marketing



The mandate of COHDEFOR in product manufacturing, exports and marketing changed dramatically over the life span of the FDP.  COHDEFOR undertook a rôle in manufacturing with the passage of the 1974 law which created COHDEFOR.  It was argued at the time (correctly) that the money is made in forest product manufacturing, much more so than in growing the raw material.  And as a corporation, COHDEFOR was very much in the money making business.  Unfortunately manufacturing is not the place where big money is only made; it is also the place where big money is lost, and almost from the start COHDEFOR lost money on its manufacturing operations.



COHDEFOR built or acquired a number of manufacturing plants:  Casisa, Fiafsa, Locomapa, Semsa, Promagua and Corfino.  Almost from the beginning these plants were losing money.  The situation was bad enough that already by 1985 serious consideration was being given to divestiture and closure of the plants.  The Fiafsa mill for example was formally sold in 1986 after having started operations only in 1978.  Corfino was perhaps the biggest financial disaster, accumulating audited losses of 122 million lempiras as of December 1990 (Tovar Lopez and Associates 1991).  This same audit (the last one with details on the forest industry) showed that the 1990 combined annual losses amounted to about 69 million lempiras and that COHDEFOR as a corporation was in debt to the tune of 80 million lempiras with current 1990 annual debt service amounting to 4 million lempiras.



The 1992 LMA formally took COHDEFOR out of the manufacturing business, essentially mandating against its involvement in product processing.  In reality COHDEFOR had already ceased its involvement in manufacturing at that time.  The disastrous Corfino plant was partly cannibalized and all plants have now been divested or are rented out to the private sector while awaiting formal sale.  However, some of the legacy still lingers on through some of the ill�conceived contractual arrangements which were part of the plant assets or which accompanied the sale of the plants (such as for example, the raw material supply provision accompanying the 1986 rôle of Fiafsa).



The rôle of the FDP has been largely to induce COHDEFOR to close and divest its plants (Alvarez 1989).  At the same time it provided training to the private sector to improve log processing and product manufacturing.  While FDP also provided some technical assistance to COHDEFOR’s manufacturing operations it did so sporadically and only at COHDEFOR’s request (e.g., Escoto 1990).  The FDP also had a $5 million amount available to provide investment credits; these funds, however, proved to be difficult to use in general and were not used to help the COHDEFOR plants.  The FDP did help COHDEFOR and the GOH to honor some of the obligations to the personnel of some of the plants upon their closure.



In summary then, the FDP can be said on the whole to have played a positive rôle in encouraging COHDEFOR early on to get out of the manufacturing business.  This should be counted as a benefit of the project.  No hard and fast method exists to conceptually calculate benefits when closing a money losing plant.  Much depends on the depreciation schedules allowed for in the tax laws and the laws concerning bankruptcies.  Economists would argue that if losses are envisioned or projected to continue beyond the current year, one closes the plant and treats the remaining assets as sunk costs, walking away from them if net assets have a zero or negative value, selling them to the highest bidder if positive;  in the latter case, of a positive residual net value, this value is the benefit of closing the plant.  Financially there are basically 2 methods which the courts in the United States and Canada have followed to calculate the benefits of closing a plant:



1.	Calculate the net income stream remaining until the plant has been depreciated as prescribed by tax schedules and calculate the remaining asset value at that time (this includes goodwill and other resources such as the log allocation provision by COHDEFOR to the Fiafsa mill).  If the remaining net income stream is projected to be negative, this is acceptable; in fact, counts have allowed increases in the projected negative values.  The sum of the absolute value of the (potentially negative) income stream and the remaining asset value is the benefit of closing the plant.



2.	Calculate the net value of the plant as of today, i.e., its assets minus its liabilities.  This is the present market value of the plant and has been allowed to count as the benefit of closing the plant.



Obviously the economic and the 2 financial methods could lead to wildly different values.  In addition not all required data were available.  All we can do is state that the net benefit contribution by the FDP in this case, conservatively would run to at least 22 million lempiras (at 1996 values) largely due to the stopping of the financial hemorrhaging associated with COHDEFOR’s manufacturing operations.  This value was arrived at by projecting the losses of COHDEFOR’s plants at the time of their closure up to December 1996.



The FDP also had a very active rôle in increasing the efficiency of the private forestry sector, primarily through training workshops and technical assistance, both in harvesting (accounted for in the chapter on Forest Management) and product manufacturing (primarily in lumber production).  In sawmilling, the efforts were directed at quality control to improve the quality of the lumber produced (accounted for in Chapter III by assuming that higher stumpage prices are partly due to this); and to encourage sawmillers to switch from circular saws to bandsaws which would allow the processing of logs presently not feasible to use (this increase in volume used has been accounted for in the benefits of less waste in the forests associate with changing the timber sales, see Chapter III) and reduce the volume of logs required to obtain a given quantity of lumber.  It is the latter aspect which will be accounted for here.  It was estimated in the project paper signed in December 1987 that this so-called recovery rate would increase from 191 B.F./ m3 to 254 B.F./ m3.  In reality and as of 1996, the best estimate of project personnel, COHDEFOR and industry people is that the average recovery rate industry has increased from 191 to 210; this number of 210 is lower than what can be obtained and is also lower than what the 1990 study of the San Jose mill showed  (Chemonics 1991, FDP 1990).  These recovery rates are, of course, diameter dependent and it has to be borne in mind that the increase from 191 to 210 B.F./ m3 is the resultant of 2 effects which operate opposite to each other:  the trend to increased manufacturing efficiency and the trend toward using smaller diameter wood of lesser quality.  At any rate, using this increase as the measure to indicate the success of the FDP, means an increase in lumber volume produced per m3 of 9.95%, i.e., about 10%.



To translate this 10% increase in volume recovery into net value terms, one could determine the value of this additional lumber and deduct the extra production and handling costs.  The problem here is the absence of baseline cost data and the absence of information on the extra production costs (difficult to get moreover, because this information tends to be very proprietary).  As a result it was decided to use the alternative of translating this increased recovery rate into standing volume "saved," an opportunity value in economic terms.  That is, each percent increase in recovery implies a percent increase in terms of stumpage volume not needed to produce the same amount of lumber and thus available for other uses (or increased lumber production).  Handling this benefit in this ways means that the increased costs in manufacturing associated with attaining the increased recovery rates are irrelevant.  At the same time it probably understates the benefits. because the value�added lumber prices are foregone in favor of the lower values in stumpage.  Arbitrarily it was assumed that this 10% increased stumpage availability occurred linearly from 1988-1996 as follows:



1988-1990 (3 years):    0%

1991-1993 (3 years):    5%

1994-1996 (3 years):  10%



The FDP has also been active in stimulating value�added manufacturing, specifically in furniture and molding manufacturing.  While producing benefits, these additional efforts in training and technical assistance in manufacturing were deemed to be minor in relation to the other FDP efforts.  Also, data were lacking to quantify these benefits.



COHDEFOR was assigned not only the task of internal log marketing but also that of marketing forest products both internally and externally, though its 1974 mandate in this respect was ambiguous at best.  It never had the capability to do even a reasonable job.  Market information is among the most sensitive and best protected in firms.  In 1976 one of the authors was involved in an attempt by COHDEFOR to build its own market intelligence and contacts in the United States; it got absolutely nowhere.



At the same time COHDEFOR took charge of the export of all lumber products (“secondary” products such as broomsticks and plywood were excluded).  Even though COHDEFOR later backtracked and attempted to re-involve the private sector by allowing them to conduct their own export marketing, it remained the main export channel because: first, it set "list" prices for limber exports, and second, it levied an export tax or "commission"



Both COHDEFOR's marketing efforts and its export involvement created a series of very serious market distortions and inefficiencies, both forward and backward in the production chain.  It also produced strong incentives to cheat.  The export tax was a significant disincentive to produce (and export) top quality forest products.  Also, since “secondary” and “minor” products were not covered by COHDEFOR and thus were "free", large lumber was converted to these "free" products, such as broomsticks (normally manufactured from waste).  Exporters found ways to hide their earnings when export prices exceeded COHDEFOR's "list" prices in order to pocket the differences.



The 1992 LMA got COHDEFOR decisively out of the marketing and export business.  Certainly the FDP supported the resolution in the law that eliminated this rôle and strove to greatly reduce COHDEFOR’s rôle in this area by pushing for greater private sector participation.  While the project never had it as a clearly stated objective to get COHDEFOR out of the export functions it did have a clear objective statement to “continue to implement, on a nationwide basis, a private sector oriented lumber marketing and processing system; this includes further enhancement of private sector participation”.  Thus the project strove not only to get COHDEFOR out of the manufacturing business but also out of marketing (USAID 1985).  Finally, no data are available to calculate the economic impacts of these distortions.  All that can be said, based on extensive anecdotal information, is that the economic impacts and distortions were substantial, largely negative and detrimental and impacting everything from forest management, and the lowering of stumpage prices to log allocations, manufacturing and exports.  No benefits were assumed produced by the FDP in marketing and export.



In summary, the FDP's main impact is to be found in the 10% increase in the recovery rate of the mills, assumed to have occurred over the duration of the project in a linear fashion and a 22 million lempiras (1996 basis) benefit due to the stopping of financial losses in manufacturing.





B.	Indicators to monitor the performance of the forest product industry



It is not clear at this point who will be in charge of collecting information on the well-being of the forest product industry.  Perhaps AMADHO will do so, or at least some of it.  We recommend that COHDEFOR collect and distribute the necessary information (perhaps against a cost fee).  It partly has some of this information already.  The kind of information and the type of indicators normally used can be listed as follows:



1.	Number of sawmills

2.	Number of plywood mills

3.	Number of minor product manufacturers

4.	Average yield in sawmilling (recovery rate)

5.	Average yield in plywood manufacturing (recovery rate)

6.	Percent of raw material exported in roundwood form (value and volume)

7.	Percent of lumber, domestic production and exports (value and volume)

8.	Percent of plywood, domestic production and exports (value and volume)

9.	Self-sufficiency of solid wood consumption (value and volume)

10.	Resin production

11.	Employment





C.	Economic Benefits of the projects dealing with manufacturing



As was discussed in Section A, the main benefits of the FDP is in the manufacturing component.  These benefits are summarized in the following table.



Year�Total value of harvested pine (constant lempiras)��Increase in recovery��Value of increased recovery��� 1988�45,339,000�0.0�0�� 1989�38,963,000�0.0�0�� 1990�80,826,000�0.0�0�� 1991�56,780,000�0.05�2,839,000�� 1992�78,468,000�0.05�3,923,000�� 1993�82,485,000�0.05�4,124,000�� 1994�264,726,000�0.10�26,473,000�� 1995�129,250,000�0.10�12,925,000�� 1996�248,400,000�0.10�24,840,000��

Using the last column and compounding the numbers at 5%, the total benefit of the project due to its impact on the recovery rate is about 81 million 1996 lempiras





D.	Conclusion and outlook



The following conclusions can be made:



1.	The impact of the FDP, primarily through its training and assistance effort in increasing the efficiency of forest product manufacturing has been measured through the increase in product recovery at nearly 10% over the period 1988-1996.  This percentage was translated into an equivalent standing volume figure and using stumpage prices in 1996 lempiras, this means a benefit of about 81 million lempiras.



2.	No benefits were imputed to the rôle of FDP in tinkering with COHDEFOR's marketing and export rôles, which the 1992 LMA formally abolished.



3.	The benefits imputed to the significant rôle FDP had in the closure and/or divestment of the manufacturing plants which COHDEFOR acquired were somewhat arbitrarily placed at approximately 22 million lempiras (1996 basis).  The benefits of this effort of FDP were probably more substantial but no data were available to carryout a complete economic analysis.



4.	We recommend that FDP urges (and perhaps helps) COHDEFOR to set up a set of indicators to provide policy and decision makers information about the well being and performance of the forest product industry over time.  This could be done on a financial self-sustaining basis.





VI.	OVERALL PROJECT ECONOMIC ANALYSIS





As discussed in each of the previous sections of the paper serious limitations were encountered in securing appropriate economic data for a complete analysis. Specifically it was impossible to evaluate individual components of the FDP. The more serious difficulties were found on the expenditures side where only the total annual contributions by USAID and COHDEFOR were adequate for our analysis. While detailed cost data were available from USAID they were not in the form needed; i.e., the costs were kept by accounting categories (e.g., labor, equipment, etc.) rather than by function (e.g., stumpage valuation, management planning, etc.). Because of this data restriction it was feasible to examine only the aggregate impact of the project from a firm economic perspective.





A.	Economic results



The record of annual expenditures by USAID and COHDEFOR was provided by USAID (Alvarez 1996). Using the CPI of the IMF these costs were converted to 1996 values to give the following expenditure stream in millions of lempiras:



		1989	1990	1991	1992	1993	1994	1995	1996

		8.88	6.90	8.06	9.17	12.49	8.26	8.91	4.67



Economic benefits assignable to the project have been discussed in previous sections and their CPI adjusted values in millions of lempiras are aggregated here by year:



		1989	1990	1991	1992	1993	1994	1995	1996

		0.0	0.0	14.20	19.62	37.12	132.36	64.63	124.20



The contribution of intensified forest management to economic benefits was assumed negligible in this analysis. Its cost however is still included in the expenditure stream since it could not be separated out. Intensification of forest management requires a higher level of expenditures which will eventually result in increased levels of revenue as target stands reach harvestable age. These substantial early expenditures eventually result in increased future revenues. Little if any return has yet to be realized on forest management expenditures and their inclusion in the foregoing analysis would not have made any noticeable difference.



These figures yield a benefit�cost ratio of 5.5 when brought to present values using a real interest rate of 5 percent. Alternatively, they show a current internal rate of return of 95% on the investment made by the FDP in Honduran forestry.





B.	Conclusion



1.	The FDP has made an overwhelmingly positive contribution to Honduran economic development as evidenced by standard economic criteria. With its strong emphasis on long�run investment in forest management the project has encouraged sustainable economic development of the associated industries. The analysis indicates a current overall benefit�cost ratio for the nine�year life of the project of 5.5 and an internal rate of return of 95%.





VII.	POSSIBLE FUTURE SCENARIOS





The FDP, as was shown by our analysis, by all measures has been an overwhelming success.  It was conceived as a comprehensive project, yet it was targeted and closely focused on specific problems and opportunities.  It focused largely on the pine forests with a mixture of on the groundwork for selected areas but with the simultaneous objective of generalizing the experience to all pine forests.  The project adapted to rapid changes in the political climate and in the mandates to COHDEFOR.  Perhaps the largest accolade we heard about the project from a high level COHDEFOR administrator (never connected with the FDP) was that this project was now self-sustaining:  if funding dried up, COHDEFOR could and would take it over and continue its activities.



What, if any, other opportunities exist in Honduras in the forestry sector for an encore?  Are there problems and opportunities closely related to the FDP's objectives which are urgent and are presently not receiving attention?  We believe there are and will briefly enumerate and describe several opportunities which are related to the FDP without pretending to be comprehensive.





A.	Monitoring of the forest management plans



The 1992 LMA stipulates that both for the private and the public lands, forest management plans have to be submitted to COHDEFOR for approval.  This is a prerequisite for utilization and harvesting of the forest lands.  After a stumbling start and a somewhat chaotic phasing in period, the construction and approval process of the management plans is largely in place.  And, at least in the pine forests thanks largely to the FDP, it is rather well understood what should be done for a successful and sustainable management.  It appears, however, that the follow-up, i.e., the monitoring of the approved management plans both during and especially after the harvesting operations, is very deficient and in most cases, largely absent.



This follow-up monitoring is critical to insure sustainability.  It certainly is a large job for COHDEFOR, the agency charged by law with this task.  Conceptually the solution is not that difficult:  a regular and systematic perusal of basically a multi�stage sampling process, combining information mostly from remote sensing materials coupled with more detailed information obtainable from aerial photos and ground checking.  The techniques for such a scheme to monitor harvesting, reforestation, even thinnings, natural catastrophes and man-made fires or clearings, invasions by squatters, expansion of villages, agriculture and pastures, are well established and well within COHDEFOR's capabilities.  Remotely sensed materials from such projects as Landsat and Spot, are available on a very regular time schedule.  Using GIS type techniques, a monitoring scheme can be highly automated and be quickly successful.  An example is the State of Washington with similar pine forest conditions in its eastern part where the Department of Revenue in conjunction with the State Forest Service uses Landsat materials from month to month to check for unreported or lagged reporting (for revenue purposes) of harvest operations simply by overlaying this month's spotted harvests over last month's forest map.  It is a cheap and very effective technique.



COHDEFOR has some capability in Siguatepeque, which at present however is largely directed at a few possible protected areas (Rio Platanos).  It has an even smaller capability at headquarters.  A three year comprehensive, FDP type project, would probably be sufficient to develop COHDEFOR's monitoring capability.  It could be limited to the pine forests to further build on the FDP experience but ideally it could tackle the monitoring of the broadleaf forests and the protected areas as well.  The techniques would be same for the different forest types and uses, the variables and the emphasis used in monitoring would be different.





B.	Forest management of the broadleaf forests



We heard repeatedly that what COHDEFOR needed was a comprehensive, FDP type projects for the hardwood forests.  Some other donors, primarily the Canadians, have worked long and hard in this arena.  But their focus by design was limited and small, not comprehensive like the FDP was.  Perhaps such a limited focus (on social forestry, agro-forestry and community forestry) is what is needed.  However, the evidence is fairly convincing that these efforts are not sustainable after the donor's help ceases.  A more hard nosed commercial approach, as used by the FDP in its management of the pine forests, may be more promising in the long run.  Certainly the differences between the management of pine forests and hardwood forest are large.  The techniques and principles of sustainably managing the many diverse species in the broadleaf forests are much less well understood and known.  The social and population pressure on the hardwood forests are larger.  And finally, in our opinion, the financial values (as opposed to the economic and ecological values) in the broadleaf forests are quite different and probably much lower, making financial success a bigger challenge.



To be realistic, a 7-10 year project duration would be needed.  The project would need an extensive experimentation with large scale and different management techniques ranging from very light selective harvests (as practiced by the AMI system), to enrichment type management (as practiced successfully in the Far East) to extensive  checkerboard type clear-cuts and mono-cultures using say 15-20 commercial species (as again being experimented with in the Far East).  Such a project, if comprehensive, would be a relative unique one if its focus were to be commercial sustainability rather than research or social forest type experimentation.





C.	Protected area management



This is perhaps the most challenging area for a comprehensive project, at least if the focus is sustainability after the project terminates.  Much donor funding is presently flowing into areas with very limited objectives:  identifying and inventorying a certain ecosystem, insuring the legal status of an envisioned protected area, delineation of a declared protected area in the field and perhaps even a short term (annual) operation plan.  This interest in protected areas is largely based on, and defended by, references to ecological and environmental values, which very important though they are, are largely intangible and non-marketable.  If the marketability (financial) aspect is touched upon at all, it is with reference to eco-tourism.  However, with a few exceptions, eco-tourism is not the gold mine many see in it; on the contrary, the evidence is fairly convincing that in most cases eco-tourism income is negligible; to build it up a huge and expensive infrastructure is needed.  Finally, in the present enthusiasm many countries are probably overreacting in their attempts to identify and set aside protected areas; Honduras may well be a case in point with reportedly 25% of its land area reserved as protected areas.  The hard facts are:  the management of protected areas (even when management is largely limited to safeguarding the area) is very expensive.  In the United States, the National Park Service is a bit like the Army:  a lot of money is spent for the common good, comparatively little income is generated.



Having said this, we believe that there is an urgent need for a fiscally hard-nosed approach toward the comprehensive management of one or more protective areas.  The focus again should be on the sustainability of the management after the project terminates, as it has been in the FDP.  The economic and financial analysis will likely produce results quite different from those found in this analysis of the FDP.  The FDP has some experience in this arena with its endeavors in La Muralla; small as this endeavor was, it now stands as one of the few protected areas with some sort of management plan (really a short term operational plan).  COHDEFOR has been charged with the management of the protected areas but is largely unprepared to do so.  A 5-10 year project aimed at the development of management plans, the actual management of say two or three protected areas and the training of personnel, possibly coupled with a mandate to involve the private sector where possible (as the United States National Park Service has done and is pressured to do more off), would be somewhat similar to the FDP in its mission.  If its main objective was to be sustainability and transferability to COHDEFOR, this again would be a unique project.





D.	Operational forest management



COHDEFOR has very successfully institutionalized a new philosophy of forest management and is rapidly extending the planning effort to all of the Honduran pine region. Very substantial financial resources will be generated as more operational plans are developed and greater timber volumes are offered through auction.  However the successful implementation of these plans, especially the effort to insure adequate stand regeneration is seriously open to question.  This new level of management requires additional investments in the short term in exchange for increased long term benefits. Failure to continue to execute the operational details of the forest management plan can only lead to resource liquidation and collapse of the forestry sector in Honduras. A significant portion of the funds generated by the auction sale of public timber must be re�invested in the wise management of national forest lands.



There are several immediate and rapidly developing operational issues that must be addressed. Ranked from highest to lowest priority these are as follows: 



1.	The continuing loss of highly trained COHDEFOR personnel of all ranks, but especially technicians, to higher paying outside positions must be stopped. Professional foresters can make twice their salary outside of COHDEFOR; technicians three to four times their salary. A realistic adjustment of the salary steps that lets COHDEFOR offer, and sustain, a competitive wage structure is long overdue and would do much to resolve this problem. 



2.	A forest resource inventory database that provides operational planners with essential information in a readily accessible form is needed. The minimum information required includes up�to�date stand�level timber inventory data attached to topographic maps that accurately portray not only land ownership but existing improvements including roads. The development of a geographical information system that is fully accessible at the regional office should be seriously considered.



3.	It is absolutely essential that operational planning for timber harvesting be done within the context of a watershed level development plan. The entire transportation network for the watershed must be planned in advance. The primary road system must be carefully developed and well maintained. Priority treatment areas must be identified and accessed in a manner that is both timely and fully integrated into the watershed development plan. Each FMU should immediately form a multidisciplinary team to start this watershed level planning effort. It is imperative that the team include at least one person, preferably in the lead position, who is very familiar with road location and design as well as harvest unit layout; to wit, someone trained and experienced in forest engineering activities.



4.	An educational cooperative should be established with one or more of the forestry training institutions in Honduras. Faculty and senior students from the institution(s) would work on�site with regional COHDEFOR personnel in watershed level planning over a period of several months each year. COHDEFOR would assume financial responsibility for lodging, food and transportation in return for the joint production of state�of�the�art watershed development plans.





E.	Summary recommendations



1.	There are some seemingly natural projects which could follow up on the success of the FDP.  These projects relate to the pressing need for a comprehensive monitoring scheme of the approved management plans, both on the public and private lands, and to a duplication of this project but instead of focusing on the pine forests, focusing on either the broadleaf forests or the protected areas management.  What would make these potential projects different from projects of other donors and in other countries, would be their comprehensives and their focus on financial sustainability at the end of the project (as it was in the FDP).



2.	While it was not possible to examine the economic contribution of individual project components there are other indicators that were examined. On this basis it is particularly worth mentioning that opportunities for improvement exist at tactical and operational levels of COHDEFOR. These results support what other FDP reviewers have suggested: there exist large potential returns from increased attention to tactical harvest planning and implementation at the watershed level.
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� Calculated by dividing the nominal price by the CPI for the year in question (bringing it to 1976) and then multiplying it by the CPI for 1996.

� Multiplication of the numbers in columns 3 and 4.

� Calculated as 20% of price times volume for 1991 and 1992, and 40% thereafter.

� The harvest volumes for 1996 and subsequent years are estimates.

� These data must be interpreted cautiously (see for example the BLM report of 1992); the ratios calculated should not be taken too literally but the general trends are considered valid.

� From table in Chapter III Section C.

� See discussion in Section A of this Chapter.

� Multiplication of columns 2 and 3.
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