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Introduction 

The Biomass Cogeneration Development Program is a component of the Bureau for 
Latin America and the Caribbean's Environment and Global Climate Change Project 
(EIGCC). The Program exists through a parallel Cooperative Agreement to the Biomass 
Energy Systems and Technology (BEST) Cooperative Agreement with Winrock 
International Institute for Agricultural Development (Winrock). The activities under the 
Biomass Cogeneration Development Program address Congressional concerns about 
renewable energy and global climate change. 

The Biomass Cogeneration Development Program advances E/GCC by supporting pilot 
demonstration of biomass cogeneration systems and by promoting policy reforms and 
host-country capabilities. Five constraints to the use of biomass resources in Mexico 
have been identified, including the following: 

1. Sugarcane and forest products companies are not aware of the potential of 
cogeneration. 

2. Awareness of suitable and appropriate technologies is limited. 

3. The national utility does not appreciate the full value of waste biomass resources 
for power generation. 

4. the contractual arrangements and incentive structures that would encourage this 
type of "independent" power generation are not well understood. 

5. Potential developers often do not know how to access capital markets to finance 
power generation projects. 

The primary objective of the Biomass Cogeneration Development Rogram is to promote 
innovation in the form of investment in the construction of specific new biomass energy 
conversion facilities where the technologies involved are both economically attractive 
and environmentally sound. An ancillary objective is to facilitate policy reforms that 
will lead to a shift from public-sector investment to private-sector investment in 
electricity services. A related, ancillary objective is to identify and create opportunities 
for U.S. trade and investment in Mexico. By reducing the foregoing constraints Winrock 
seeks to achieve these objectives. 



Reducing these five constraints to biomass cogeneration involves research and analysis 
on technical, financial, economic, and institutional issues relevant to the target industries, 
the national utility, and investors and developers. It also involves effective information 
dissemination to target institutions and decision makers, as well as direct financial and 
technical support for specific projects at the pre-investment stage. 

This Program is proceeding in two phases. During the f is t  phase Winrock is conducting 
surveys to obtain information on the market potential for biomass cogeneration 
development. This information is necessary for the second phase of the Program. In the 
second phase Winrock will identify and support, on a cost-share basis, three to five pre- 
investment (prefeasibility and feasibility) studies for site-specific applications of these 
technologies. The aim of this second phase is to offset the financial risk to early 
adoption of technologies not in common use locally. 

This Annual Activity Report outlines accomplishments during the past year against plans 
and targets, and it discusses outstanding issues that may impede progress and the actions 
being taken to resolve them. This Report is also accompanied by a report of the financial 
status of the project. 

Accomplishments 

hnical Pro- 

On a technical level, the project team has made considerable progress in collecting 
background data on the Mexican elecmc system as well as the country's sugar and 
sawmill indusmes. Most of this information is from published sources in the US or was 
collected during two trips to Mexico in the Fall of 1993 and Spring of 1994. (See trip 
reports, Annex IV.) 

In the case of the electric utility system, the first round of field investigation has been 
completed, involving not only collection of published materials, but also extensive face- 
to-face discussions with representatives of the national elecmc utility (CFE), the ministry 

$ 

that oversees it (SEMIP), and the Energy Regulatory Commision, charged in recent 
legislation with approving formulas for determining prices for power generated by the 
private sector. In contrast to other countries where Winrock has worked in the past, the 
Mexican authorities have not been anxious to share &ta from which we can derive 
marginal electricity costs and incremental greenhouse gas emissions. While we have 
some general information from which to calculate such an estimate, we hope to get better 
data, now that a draft of the long-awaited "Prospectiva" describing the future needs for 
additional generating capacity has been published by SEMIP. 

Our collection of baseline forest products industry data resulted in a report (See Annex 
V.) on potential availability of wood residues for energy production. The analysis 
formed the basis of a workshop on March 29,1994, organized in cooperation with the 
National Wood Energy Association, attended by 26 US f m s  interested in expanding 



business in Mexico. In preparation for the workshop, we published a trade guide for 
biomass energy projects in Mexico. (See Annex V.) 

We have compiled preliminary data on the sugar industry, including production statistics 
for each of the country's 61 operating sugar mills over the last three years. Our initial 
observation, consistent with opinions expressed in Mexico, is that much of the industry is 
antiquated and inefficient, owing to management by the public sector until recent years 
and to subsidized prices for electric power and fuel oil. For example, in the grinding 
season ending in 1993, fuel oil consumption amounted to over 20 litres per ton of cane, 
or 780 million litres nationwide. This figure could be reduced to zero with appropriate 
energy conservation measures, even without instituting cogeneration. 

While the project does not entail scientific research strictly defined, the project team 
responded to a request from USAID/Mexico for an estimate of the potential C02 
reduction potential that could be achieved theoretically by the sawmill and sugar 
industries. Based on published industry statistics and measures of available biomass 
waste fuel, we estimated that the annual savings could amount to between 1.2 million and 
1.8 million Tonnes of carbon. The memorandum presenting these estimates to US AID 
appears in Annex V. 

Winrock is also transferring knowledge drawn from a related project to the Mexican 
Energy Regulatory Commission. As part of an assessment of sugarcane cogeneration in 
El Salvador, we persuaded one of the counny's regional electric dismbution companies 
to conduct a load flow analysis to establish the impact of receiving power from 
cogeneration systems at two sugar mills connected to an overloaded distribution line. 
The conclusion was that losses could be reduced substantially and low voltage problems 
overcome, improving service along the line, with only modest amounts of power 
purchased from the mills. Since the Comisidn Reguladora de Energia in Mexico seemed 
to be interested only in generation system impacts in calculating tariffs for independent 
power purchases by the utility, we sent the results of the El Salvador analysis to them to 
illustrate the importance of transmission and dismbution considerations. From the 
acknowledgement that appears in Annex I, it appears that the Comisidn valued the 
illustration. 

Although delayed due to circumstances described later, the project has been organized, 
the team staffed, and the major analytical tasks begun. Among the accomplishments to 
date are: 

Conducted initial planning meetings in Mexico City with U S A W e x i c o  and 
industry representatives 
Drafted the Project Implementation Plan and First Annual Workplan 



Revised the plans based on comments from USAID/Mexico and 
USAID/G/ENV/EET and submission to USAID 
Prepared material for USAID Initial Environmental Examination and negotiation of 
Environmental Action Plan 
Identified staff and expert consultants for the project team 
Formulated and drafted terms of reference for consultants 
Negotiated and executed consultant appointment agreements 
Scheduled field fact-gathering activity 
Conducted initial field activity for electric utility market component 
Submitted of regular quarterly reports 

Beyond the foregoing accomplishments, we have established close collaboration with 
USEPA's Climate Change Division. EPA has expressed interest in this project in relation 
to Mexico's role in the interagency Climate Change Country Studies Rogram, which 
EPA funds and manages. EPA has provided useful contacts and has asked us to help 
their environmental agency counterparts in Mexico to estimate greenhouse gas 
implications of biomass-fueled power generation. Additionally, the Climate Change 
Division has funded the National Renewable Energy Laboratory (NREL) to test its 
newly-devised greenhouse gas emissions assessment methodology in the context of 
sawmill and sugar mill cogeneration in Mexico. In collaboration with NREL's program, 
Winrock has agreed to integrate NREL's scientists into our field activity and to share data 
with them. 

Fiscal Information 

Annex I1 contains a financial statement covering the period from the date the agreement 
was signed until July 31, 1994. As the statement shows, cumulative expenditures amount 
to $5 1,223.48, an amount considerably lower than the original forecast contained in the 
budget submitted with the first annual workplan. This is due to several factors, discussed 
below, that caused delays in beginning the field work, and to the fact that many of the 
expenditures are for consultant services, which do not show up in the accounting records 
until they are billed and paid for. Accrued commitments to consultants, which are not 
reflected in the cash-based financial statement are as follows: 

*Including compensation, transportation and per diem 

Consultant 
Wood Cogeneration Expert 
Sugarcane Cogeneration Expert (a) 
, Sugarcane Cogeneration Expert (b) 

In contrast to the project as a whole, the amount budgeted specifically for salaries is more 
than half expended. This is in part because planning and organizing the project required 

Amount* 
$23,995. 

15,940 
13,435 



proportionally more in-house staff time than the remaining tasks, which involve a 
proportionally larger number of outside consultants. 

When we expanded the the project's original proposal to include both sugarcane and 
forest products industries, in response to USAID's expressed interest, we did so with the 
understanding of the USAID project officer for the Biomass Energy Systems and 
Technology (BEST) project, which the agreement for this project parallels, that in-house 
salaries would be partly absorbed by the wood energy and sugarcane assessment 
components of the BEST project. As long as this holds true, we foresee no difficulty 
keeping within the staff salary allotment as the project progresses to its final stages. 

Key Issues 

So far, we have encountered two technical problems: 1) the industries under study are 
large in relation to the resources available to the project and 2) Mexican authorities have 
been reluctant to divulge data needed for the electric utility component of the analysis. 
The first problem will be addressed by adopting a case study approach, in which a 
manageable number of installations in representative catagories will be selected for in- 
depth analysis to illustrate the application of cogeneration technology under specific 
conditions. Estimates of national potential will then be derived from the case study 
results and from available industry statistics using a parametric approach. 

Regarding electric utility data, we have managed to acquire sufficient information to 
perform a limited analysis, as indicated earlier. However, we are also attempting to 
convince the Instituto Nacional de Ecologia, which administers the EPA greenhouse 
country study in Mexico, that they need the same information we do about the utility 
system, its management and expansion plans to estimate the greenhouse gas impacts of 
conservation measures. If we can gain access to these data through a Mexican 
government agency, perhaps in return for technical help from the National Renewable 
Energy Lab, we will be in a position to estimate the value and impacts of biomass 
cogeneration more precisely. 

The principal managerial issue is the delay of approximately 6 months in the 
performance of the scheduled tasks in comparison to the original schedule. The most 
significant problem has been the difficulty in securing suitable expert consultants both 
willing to work for within USAID's rate ceiling and available for the specific times they 
would be needed. A small part of the delay is also due to the time requirtd to free 
project staff from other ongoing activities after initial contract signing and to the initial 
difficulty (since overcome) in identifying a suitable in-country coordinator. 

The difficulty in securing consultants results from our commitment to engage consultants 
who have substantial commercial and technical experience with cogeneration in the two 



industries we are studying. In the case of wood-fueled cogeneration, practical expertise 
resides for the most part in a limited number of engineering f m s ,  which generally seek 
to recover indirect costs through contracts. Under US AID rules, such contracts entail 
procurement through lengthy formal competitive solicitations, which would have delayed 
the project considerably, and the cost of the work would be higher. We have been 
fortunate to locate an appropriate individual for this work, but it took time. 

In obtaining consultants for sugarcane processing, the challenge is not so much a matter 
of cost as the experts' limited time availability. We have found that the most effective 
way to obtain expertise has been to tap the sugar industry in Hawaii, where cogeneration 
is widely practiced. Besides having relevant experience, these people often think in 
similar managerial terms as their developing country counterparts and enjoy a certain 
credibility for this reason. The drawback is that we have to work around competing 
schedule commitments and other demands that their employers place on their time. After 
considerable effort, we were able to engage experts with well-established credentials, but 
we needed to divide what was to have been the work one consultant between two, in 
order both to meet project requirements and, at the same time, to fit their schedules. 

The consequence of the delay is that it will be difficult to complete the entire project, 
including the time necessary for subgrant recipients to complete feasibility studies, 
within the alloted two-year period. Our recommendation would be to complete the 
assessment phase of the project and solicit proposals for feasibility studies in early 1995 
and then to requesta no-cost time extension from USAID to complete them. At that time 
we will know the precise duration of the studies and be able to settle on a fm date for 
project completion. 

One benefit from the delay could be improved effectiveness of the project in promoting 
positive changes in Mexico. This is because while the project has been delayed, so also 
has the process of legalizing private sector power generation and establishing the terms 
for purchase of electricity by the national utility from independent generators. 

The Initial Environmental Examination for the project recommended "categorical 
exclusion" for the assessment study and information dissemination phase of the project 
and a "conditional negative determination" for the phase two preinvestment feasibility 
studies. To meet the condition, Winrock was asked to impose certain conditions on the 
selection and conduct of the feasibility studies and to provide environmental guidance 
with respect to project planning and design. Winrock is also expected to address 
environmental issues in the post-assessment workshop and to include Mexican 
government agencies and environmental NGO's in feasibility study proposal selection. 
Activities to meet these requirements were not budgeted in the original proposal that 
USAD accepted, and they may be time consuming. We hope that USAD/Mexico, with 
its involvement in a broad range of environmental issues, will help to identify 
appropriate Mexican agencies and NGO's and to encourage their participation. 



Mexico Biomass Cogeneration Development Program 
For the Period From August, 1993 to August, 1994 
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PROJECT STATUS 
for the 

Mexico Biomass Cogeneration Development Program 
For the Period From August, 1993 to August, 1994 

1.1 Plan inaugural trip 

incipal Investigator and emco and U S A .  
ntract specialists in 



ANNEXES 



I Impact Analysis Report 

Public Sector 
(See letter that follows describing reaction of Comisi6n Reguladora de Energia to 
analysis of rransmission and dismbution system impacts of independent power.) 

Private Sector 
(Before completion of the assessment phase, impact is manifested in terms of 
interest by industry groups in collaborating with the study. The sugar industry's 
Grupo Beta San Miguel and the Asociacidn de Indusmas Forestales de Durango 
have been particularly active.) 



COMISION RECULADORA DE ENERCIA 

MEXICO D.F., a 13 de julio de 1994 

Benjamin Contreras A. 
Gerente de AnPIisis Econ6mico y Fianciero 

Comisidn Reguladora de Energia 
Puente de Tecamachalco 26 
Col. 'Lamas de Chapultepec 

C.P. 11000 
Mkxicci, D.F. -- 

Mbxico 
_- 

WINROCK INTERNATIONAL 
1's AID + * 

P,-oyecto de Energia a Travb de Biornasa ., 
16 11 North Kent Street. Suite 600 > '\ 

Ar ington, VA 22209-2134 
US'i . I 

L - 4  

Est .mado Sr. Hollornon: 

I ; agradezco la atencion de envianne el estudio de flujo de carga de el Salvador, que ilusrra 
1 . importancia de transmlsion y de distribution como medidas de 10s costos marginales de 
t ~ergia del sector privado qegun su localizacicin. 

I estudio de 10s costos marginales de energia independiente. mediante la introduccion de 6 3 
' por ingenios de azucar y su efecto de aliviar el problema de bajo voltaje la 

-..~ecuente elimination de aproximadamente la mitad de las perdidas por causa de 
esistencia, me parece muy interesante De igual forma, la forma como funciona el paquete 

denon~~nado MILSOFT, 10s datos que requiere el paquete, las comdas del programa 4 lo\ 
diagramas unifillares de cada caso. pueden ser utiles para conocer sus alcances para 
jeterminar su utilidad en redes mexicanas. 

E I la Gerencia de Analisis Economico y Financier0 de la Comision Reguladora de Energia 
dt Mexico, nos gustaria seguir en contact0 con ustedes para conocer y ampliar la gama de 
prc eramas de sirnulacion existentes que podrian aplicarse a nuestro sistema. Asimismo, me 
pel .lit0 pedirle cualquier otro trabajo que pueda ser util para nuestras actividades en las areas 
rela.:ionadas con el sector elcktrico. 

.;ir mas por el mornento, me permito agradecerle la atencion prestada a la presente y les 
elvio un cordial saludo. 

GERESTE DE ANALISIS ECONOMIC0 Y FINANCIER0 



I1 Financial Statements 



Winrock International Institute for Agricultural Development 

FINANCIAL REPORT 

For Year One: Julv 20, 1993 - Julv 31, 1994 

Biomass Cogeneration Dewrlommnt Project - Mexico 
Cooperative Agreemoat No.: UG-5737-A-00-3018-00 

Budget Cumulative mount 
Line Item Amount Amount Claimed Remaining 

I. Salaries $ 26,099 $17,676.88 $8,422.12 

11. Fringe Benefits 11,191 6,922.58 4,268.42 

111. Travel 45,284 4,771.98 40,512.02 

IV. Consultants 71,388 3,320.00 68,068.00 

V. Other Direct Costs 6,930 

VI. Subcontracts 160,000 

VII. Indirect Costs 

1. Overhead (55%)  59,773 15,355.71 44,417.29 
2 .  G & A ( 7 .7%)  12,388 2,564.37 9,823.63 
3. Fee ( 3 % )  4,800 0.00 4,800.00 

TOTAL COSTS $397,853 $51,223.48 $346,629.52 



III Quarterly Reports 



December 17, 1993 

Mr. Ross Pumfrey 
Project Officer 
Office of Energy and Infrastructure SA-18 
US Agency for International Development 
320 Twenty First Street, NW 
Washington, DC 20523 

Dear Ross: 

Enclosed please find five copies of the first quarterly technical progress report for 
the Mexico Biomass Cogeneration Development Program, as called for in 
Cooperative Agreement LAG-5737-A-00-3018-00. I hope you find i t  satisfactory 
and look forward to hearing any questions or concerns you may have. 

Sincerely, 

Brad Hollomon 
Program Officer 
Renewable Energy and the Environment 

c: USAID POL/CDIE/DI w/enclosure (2 copies) 

BEST AVAILABLE COW 

Teicph~ne (703) 525-9430 Telex 6491 106 L'dIDC DIALC13M 41 .TCNC08 Fax (701' 525-1 74.: 

\ (Q 



MEXICO BIOMASS COGENERATION DEVELOPMENT PROGRAM 
Cooperative Agreement LAG5737-A-00-3018-00 

Winrock International Institute for Agricultural Development 

QUARTERLY TECHNICAL PROGRESS REPORT 
September I -- December 1, 1993 

J. Goals Established For Period 

Program Planning & Organization: 

Plan Trip To Mexico 
Initial Meetings in Mexico 
Year One Workplan 
IdentifL Project Team 

11. Actual Accom~lishrnents 

TraveIled to Mexico from September 7-10 to establish initial contacts and present 
proposed workplan for the biomass assessment in Mexico. 

During trip, met with individuals representing the sugar industry, the primary and 
secondary forestry products industries, personnel from several different governmental 
departments within or associated with the national electrical utility, an environmental 
engineering firm, and a PVO. For hrther information, see attached trip report. 

Project Implementation Plan submitted to USAID. 

Year One Workplan submitted to USAID. 

Responded to comments on plans by AlD/R&D/E&I and AIDMexico 

Identified two members of a proposed 4-5 member team for the Biomass Assessment; 
working with the National Wood Energy Association to identif) a cogeneration 
engineering to participate on team. This activity is behind schedule due to staff 
commitments in Honduras and El Salvador. Plan to make up time in next quarter. 

Working to develop scope of work and biosheets for identified team members. 

III. other Tasks 

Responded to USAID questions on i&id &vironmental assessments; commented on 
draft recommendations developed by USAIDLAC contractor 

Conducted discussions with USEPA on coordination of effort on biomass assessment 
and global warming studies to be conducted in Mexico. 



m 
WINROCK INTERNATIONAL 

April 20, 1994 

Mr. Ross Pumfrey 
Project Officer 
Office of Energy and Infrastructure SA-18 
US Agency for International Development 
320 Twenty First Street, NW 
Washington, DC 20523 

Dear Ross: 

Enclosed please find five copies of the second quarterly technical progress report 
for the Mexico Biomass Cogeneration Development Program, as called for in 
Cooperative Agreement LAG-5737-A-00-3018-00. 

As you may recall, we have fallen somewhat behind schedule on account of difficulty 
securing appropriate expert engineering services through individual consultants, and 
we discussed alternative approaches to acquiring these services when Jorge Landa 
was here from USAID/Mexico. 1 have attached a revised project schedule 
reflecting the changes. 

I hope you find the report othenuise satisfactory and look forward to hearing any 
questions or concerns you may have. 

Sincerely, 

Brad Hollomon 
Program Officer 
Renewable Energy and the Environment 

c: USAID POL/CDIE/DI w/encl. (2 copies) 

W:91oc~ Internat~cnol Inn;tute fc: Agr:=ul:~lrol Develscmen: 
161 1 luorth Ker,t S t r e ' ,  kr11rl~:oq. Vlrginio 2223': L'SA 

T ~ : ~ ~ - , Z - E  (752; 523-C$33 Te!ex 6591 105 1 Y ,  31ALCOM 41 :TCF.IL,LE 



MEXICO BIOMASS COGENERATION DEVELOPMENT PROGRAM 
Cooperative Agreement LAG5737-A-00-3018-00 

Winrock International Institute for Agricultural Development 

QUARTERLY TECHNICAL PROGRESS REPORT 
December 1, 1993 - March 1, 1994 

I. Goals Established For Period 

Program Planning & Organization: 

Identify and contract project team 

Assessment Phase: 

Preliminary data collection 

11. Actual Accom~lishments 

Collected preliminary data from the sugar industry and from published literature on 
Mexican sugar industry. 

Acquired forest products industry data through coordination with parallel 
AID/R&D/E&VBEST project activity. 

Drafted Terms of Reference for project team members. 

Identified prospective members of a proposed 4-5 member team for the assessment 
phase; encountered problems with time availability and willingness of cogeneration 
engineering experts to accept AID maximum rates for daily compensation. Solution 
may require competitive RFP to procure engineering services for one or two of the 
planned activities. 

111. Other Tasks 

Responded to draft Initial Environmental Evaluation developed by USAIDILAC 
contractor; negotiated proposed Environmental Action Plan and submitted it to 
USAIDA4exico. 

In response to a request fiom USAIDMexico, developed estimates of potential 
atmospheric C02 impacts of the Biomass Cogeneration Development Program. 

Continued extensive discussions with USEPA Climate Change Division on 
coordination of the biomass assessment with the Climate Change Country Study being 
conducted in Mexico and with EPA-sponsored activity at the National Renewable 
Energy Laboratory. 
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I MEXICO BIOMASS ASSESSMENT 

Winrock International 
Summary i-4 

I 1 Progress - I 

May 1994 1 June 1994 rch 1994 
311 3 1 3/20 1 3/27 1 413 1 4/10 1 411 7 1 4/24 1 511 1 518 1 511 5 1 5/22 1 5/29 1 615 1 1 1 6 1  9 1 626  1 713 . 
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MEXICO BIOMASS ASSESSMENT 1 
July 1994 I August 1994 September 1994 October 1994 
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WINROCK INTERNATIONAL 

June 28,1994 

Mr. Ross Pumfrey 
Project Officer 
CEce of Energy, Environment and Technology 
US Agency for International Development, SA-18 
320 Twenty First Street, NW 
Washington, DC 20523 

Dear Ross: 

Enclosed please find five copies of the third quarterly technical progress report for 
the Mexico Biomass Cogeneration Development Program, as called for in 
Cooperative Agreement LAG-5737-A-00-3018-00. 1 hope you find it satisfactory 
and look forward to hearing any questions or concerns you may have. 

Sincerely, 

Brad Hollomon 
Program Officer 
Renewable Energy and the Environment 

c: USAID POL/CDIE/DI w/encl. (2 copies) 

Winrocu In~ernat~onal Instltcrre for kgricultura! Devebpment 
I b '  1 r\iovtb Kent Str~e: Ay!~n~tsr,, V~rpinlo 22239 USA 

Telephone (703) 525-9420 Telex 6491 106 V!'3C DIALCOM 41 TCK40E Fax (703) 525-1 744 



MEXICO BIOMASS COGENERATION DEVELOPMENT PROGRAM 
Cooperative Agreement LAG-5737-A-00-3018-00 

Winrock International Institute for Agricultural Development 

QUARTERLY TECHNICAL PROGRESS REPORT 
March 1,1994 - June 1,1994 

L G~PlsEstablisbtdF~P& 

Program Planning & Orgranization: 

Identify project team 
Contract project team 

Assessment Phase: 

Preliminary data collection 

Completed Terms of Reference for project team members. 

Identified members of a proposed 5 member team for the assessment phase. 

Contracted Electric Utility Expert; began negotiations with the others. 

Met with potential institutional collaborators in Mexico. 

Collected preliminary data from the sugar industry and from published literature on 
, Mexican sugar industry; met with sugar industry representatives in Mexico. 

Acquired forest products industry data through coordination with parallel 
AlD/G/ENV/EET BEST project activity; met with the director of the Cgmara 

Nacional de Industria Forestal in Mexico. 

Performed initial field investigation in Mexico to obtain utility/regulatory field data. 

Began utility avoided cost analysis. 



Continued discussions with USEPA Climate Change Division on coordination of the 
biomass assessment with the Climate Change Country Study being conducted in 
Mexico and with EPA-sponsored activity at the National Renewable Energy 
Labratog (NREL). 

Met with the climate change country study team in Mexico to discuss coordination and 
common electric utility data needs; mentioned possible NREL involvement in our 
project. 



IV Trip Reports 



WINROCK INTERNATIONAL 
USAID OFFICE OF ENERGY AND INFRASTRUCTURE 

BIOMASS ENERGY SYSTEMS AND TECHNOLOGY PROJECT 
161 1 N. Keh Street, Suite 600 

Arlington, Virginia 22209-2 134 USA 
Phone (703) 525-9430 Fax: (703) 243-1 175 

TRIP REPORT 

TRAVELER: Brad Hollomon, Marc Andraca 

USAID PROJECT: Biomass Energy Systems and Technology (BEST) Project 
(Project No. DHR-573 7-A-00-905 8) 

Renewable Energy Applications and Training Project (REAT)/ 
U. S. Export Council for Renewable Energy (US/ECRE) 

PROJECT SITE(S) VISITED: Mexico 

DATES OF VISIT: September 7-1 0 

PURPOSE OF VISIT: To establish initial contacts and present proposed 
workplan for the biomass assessment in Mexico 

PEOPLE CONTACTED: 

Fideicomiso de Apoyo a1 Programa de Ahorro de Energia del Lic. Jorge Landa Bonilla 
Sector Elktrico Lic. Jod Antonio Urteaga Dufow 

Ing. Gontalo Martinez Flores 

Subdireccion de Programacion, CornisiQ Nacional de Ing. Jorge Zendejas Olivares 
Electricidad (CE) Ing. Faustino Lara NuAez 

Programa de Ai~orro de Energia del Sector ElCctrico Ing. Norbeno Granados Santacnrz 
(PAESE/CFE) Ing. Adolfo Martinez 

Asociacibn Nacional de Tknicos Azucareros Ing. Manuel Enriquez Poy 

Institute Autbnomo de Investigaciones Eool6gicas (INANE) Lic. Rosemberg Maldonado 0. 

Cgmara Nacional de la Industria Forestal Lic. Armando Santiago Pincda 

Secretaria de Energia, Minas y Industrias Petroleras (SEMJP) Dra. Gsorgina Ktsstl 
Lic. Pcdro Ortega 



Cham Nacional de la Industria Maderera Luis M e t a  Mondragon 

Environmental Ecolog~ and Energy Ruben Lozano 

amera Nacional de las lndustrias Amcareras y Aldleras Silverio Flores 

Grupo Elai, S.A. de C.V. Guillermo Segura Hernandez 

COMMMENTS AND OBSERVATIONS: 

In the course of our visit, we met with individuals representing the sugar industry, the 
primary and secondary forestry products industries, personnel fiom several different 
governmental departments within or associated with the national electrical utility, an 
environmental engineering firm, and a PVO. In these meetings, we introduced the 
biomass assessment program, requested assistance in obtaining information about the 
relevant sectors for the analytic components of the study, and emphasized our interest in 
integrating the appropriate governmental and private sector actors in the development and 
implementation of the study. 

The private sector representatives of the sugar and forestry product industries indicated a 
willingness to assist in providing information for the study. In spite of overriding concerns 
for their economic survival, the sugar mill representatives indicated they were very 
interested in exploring the potential for cogeneration and welcomed any assistance we 
could provide to bring such projects on-line. Many mill owners were familiar with 
cogeneration technologies and processes, and had considered cogeneration schemes in the 
past, however the economic difficulties facing this industry at this time and uncertain 
markets for exported power seem to have prevented any capital investments. The forestry 
products industry representatives were not as familiar with cogeneration, but expressed 
interest in providing assistance in conducting the study and planned to mention our 
upcoming project to his board of directors the following week. 

W i o c k  staff met with several different departmental groups to learn about the regulatory 
framework and identif) the appropriate actors addressing cogeneration and private power 
issues within the national utility. Initial discussions indicated that recently promulgated 
regulations allow for private power contracts under 20 MW on an ad hoc application 
basis. An IPP could estimate CFE costs for producing electricity and propose terms and 
conditions for sale to the utility through SEMIP. Projects offering more than 20 MW 
require a formal solicitation by CFE followed by an open bidding process, under which the 
utility would purchase power from the lowest bidder. At this time, the combination of 
very recently promulgated regulations, institutional overlap between departments focusing 
on e!ectricity, and an uncertain stance with respect to private power by officials at SEMIP 
suggests that intermediation between the relevant actors will be constructive in fostering 
an environment conducive to bringing private power agreements on-line. The responsible 
agencies within S E W  have only recently been formed and are not filly staffed, so they 



represent an opportunity to render help in achieving the capability to address independent 
power issues without relying solely on the national utility, 

In conclusion, the visit accomplished the purpose of identifying the relevant organizations 
we need to work with at the national level, and it gave us the opportunity to introduce to 
them the objectives of the project. We believe that we succeeded in eliciting interest in 
cooperating with us as the project proceeds, However, we were left with the impression 
that, as in many other countries, the electric power sector still has some distance to go 
before independent power from biomass or any other resource becomes a financeable 
proposition, and our project will need to focus a major portion of its efforts on avoided 
cost and power purchase considerations. 
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PURPOSE OF VISIT: To collect elecmc utility data and to establish 
contacts with organizations involved in regulation 
of private power and in evaluation of greenhouse 
gas emissions for the biomass assessment in 
Mexico 

PEOPLE CONTACTED: 

Fideicomiso de Apoyo a1 Prograrna de Ahono de Ing. Felipe David Angeles Molina 
Energfa del Sector ElCctico (FIDE) Lic. JosC Antonio Urteaga 
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Exportadores de Azucar (GEPLACEA) Dr. Helmut C. C. Bourzutschky 

Lic. Ernesto Feilbogen 
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Chnara Nacional de la Indusma Forestal Lic Armando Santiago Pineda 
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Gmpo Elai, SA de CV Lic. Guillenno Segura Hernandez 

COMMMENTS AND OBSERVATIONS: 

Utility Sector - 

Mr. Frank Zadmga 
Lic. Jorge Landa Bonilla 

The primary objective of the trip was to obtain data from CFE with which to calculate avoided 
wsts associated with independent power from cogeneration at sugar mills and sawmills and to 
ascertain the legal and regulatory framework that will guide the tariffs and other terms governing 
the sale of independent power to CFE. Although we obtained some data and a lot of information 



on how the system is intended to work in principle, the main actors (CFE, SEMIP and the 
Comisi6n Reguladora) were not particularly forthcoming with specifics. CFE appeared 
unwilling to share capacity expansion plans or powerplant dispatching and operating cost data, 
partly because an official Perspective outlining projected needs for independent power was being 
prepared by SEMIP and supposedly would be issued "within a month." Also, the Comisi6n 
Reguladora, which is responsible for advising the Semtaq  of SEMIP on tariffs, has formulated 
tariffs for backup power for self-suppliers but has not completed its work on rates for wheeling 
and purchase by CFE from plants under 20 MW. In the meantime, the staff are reluctant to 
divulge the data and methodologies on which the tariffs would be based. 

Sugar Industry - 
We met with the managers of Gmpo Beta San Miguel, at their request, to reiterate the objectives 
of the study and to answer questions. (We had met with a smaller group of them the last time 
we visited.) JosC Pinto agreed to help us to get on the agenda of the C b a r a  Nacional de 
Indusma Azucarera y Alcoolera to secure participation by other sugar companies, and others 
explained about their proposal to install 27 MW of cogeneration capacity at the Constancia sugar 
mill, which is in need of upgrading and has access to natural gas for off-season operation. Later 
in the week, Antonio Cerro, the Executive Secretary of GEPLACEA explained some useful 
historical details on the Mexican sugar industry and steered us to the Cornit6 Azucarera as a 
convenient source of data. 

Sawmill Industry - 

At the C h a r a  Nacional de Indusma Forestal, we were informed that the Board of Directors had 
expressed interest in our project since the last visit, but that we should work through the state- 
level organizations in Chihuahua and Durango, where the majority of lumber is produced. The 
Director gave us the names of Gerardo Peyro for Durango and Alberto Le6n Sanchez for 
Chihuahua. 

Institutional Collaborators - 
We met with several organizations that we thought might be able to work with us on the project. 
While it appeared that both ENPRO and IIE could contribute to the project and would perhaps 
benefit fiom the experience, they seemed likely to be expensive as sources of help. We also 
brought FIDE, PAESE and CONAE up to date on the project and asked about ways to get 
around the utility data problem, which it appears they all share. 

Climate Change Country Study - 

Because one of the objectives of our assessment is to establish the greenhouse gas implications 
of biomass cogeneration, we visited with some of the panicipants in the Country Study for 



Mexico, which is partly underwritten by USEPA. We explained that we wished to carry out the 
0 2  element of our project in such a way as to strengthen their efforts and to adhere to 
standards and conventions that they may have established, especially in the area of reductions 
due to reduced load on the electric utility. We also mentioned that some discussion had taken 
place between the EPA Climate Change Division and the National Renewable Energy Lab 
(NREL) concerning NREL's possibly working in coordination with us to test a biomass energy 
greenhouse gas impact assessment methodology. It became clear during the discussion that the 
people in CONAE and UNAM working on the Country Study had also been unable to obtain the 
data they needed to estimate the likely reductions in CFE's air emissions due to postulated 
conservation measures, a problem analogous to ours. I suggested that ow needs were similar, 
and that perhaps requests directed to CFE might have better results coming from them. 
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MEXICO'S FORESTS AND FOREST PRODUCTS INDUSTRY 

Executive Summarv 

There are numerous challenges facing Mexico's forest products 

industry. However, Mexico is currently the third largest supplier 

of forest products to the United States, and rapid economic growth 

in Mexico (aided by NAFTA) is expected to stimulate domestic 

consumption of wood products. A number of policy changes by the 

Mexican government will help the industry, which is expected to 

grow in importance during the coming decade. 

Forest Base 

Mexico has almost 50 million hectares of forest lands, 34 

million of which are classified as Productive Forests. These 

forests are split roughly evenly between tropical forests and 

temperate forests. The temperate coniferous forests, primarily 

various species of pine, represent 34 percent of the total forest 

resource base, and are by far the most important forests, from a 

commercial standpoint, in Mexico. 

The largest concentration of coniferous forests is found in 

the northern states of Chihuahua (23.7% of the total) and Durango 

(20.8%), followed by Guerrero (6.7%) and Michoacan (6.6%). 

Tropical forests are found primarily in Campeche (28.3% of the 

total), Chiapas (l8.8%), and Quintana Roo (18.1%). Forest growth 

in Mexico is relatively slow, primarily because of poor management 

practices. 

Deforestation 

A recent satellite survey confirmed that deforestation in 

Mexico continues to be a very serious problem. An estimated 

365,000 hectares of forest land were lost each year during the 

1980s. Reportedly, the amount of deforestation in 1991 and 1992 

was reduced to less than 300,000 hectares. 



Reforestation efforts have accomplished very little to date. 

Over the last 25-30 years, probably no more than 500,000 hectares 

have been successfully reforested. This is less than 6 percent of 
the area deforested over the same time period. Commercial 

plantations amount to only about 15,000 hectares, although the 

government hopes to encourage new plantations through changes in 

some of the forest laws, and several new projects have been 

announced. 

Forest Ownership 

The state owns almost all of the forest land in Mexico. 

However, most of the land has been controlled by rural villagers 

under the "ejidoW structure. Until recently under this system, 

timber could only be contracted out on an annual basis. This has 

discouraged investment by forest companies in improved forest 

management, better infrastructure, and more efficient facilities. 

The laws governing this land tenure system were amended in 

November, 1991, to encourage greater participation by the private 

sector. However, companies have been slow to respond to the 

changes. 

Timber Harvesting 

The industrial timber harvest in Mexico has been declining 

steadily for the last 7 years. In 1987, total industrial wood 

production was 9.8 million m3. The U.S. Foreign Agricultural 

Service estimates that the 1993 harvest was about 6.91 million m'. 

Of this total, 88 percent was coniferous species, 5 percent was 

temperate hardwoods, and the remainder was tropical species. The 

states of Durango and Chihuahua accounted for almost 50 percent of 

the coniferous timber harvest in 1992. 

The above volumes are only for the officially licensed 

industrial roundwood harvest. Informally, the total industrial 

harvest is estimated to be,twice as large as officially reported. 

In addition, various reports estimate total national fuelwood 

consumption in Mexico to be 10 to 28 million mi per year. 



Sawmills 

In 1991, there were an estimated 1543 sawmills in Mexico. 

Sixty-seven percent of the sawmills in Mexico are located in the 

states of Durango, Chihuahua, Michoacan, Jalisco, and Oaxaca. 

According to one recent estimate, these five states account for 

about 77 percent of the country's lumber production. 

Eighty-seven percent of the lumber produced in Mexico in 1992 

was softwood, 5 percent was of temperate hardwood species, and 8 - 
percent was of tropical hardwood species. Softwood lumber 

production in Mexico declined from a recent high of 2.6 million m3 

in 1989 to an estimated 2.1 million m3 in 1993. (For perspective, 

this is about the same level of production as the state of 

Virginia.) Sawmills are currently operating at very low rates 

( 2 5 - 3 0  percent of capacity) and many have closed down because of 

capital and roundwood shortages. The decline in production has 

been attributed to weakness in the furniture sector and problems 

with log supply. 

The majority of sawmills are small, (uneconomical in size), 

and scattered throughout the mountains in remote locations. The 

larger sawmills, still small by international standards, are 

clustered in a few commercial centers, located far from the forest 

resource. Roads are in poor condition, and transport costs very 

high. Most sawmills are old, with primitive technology. Their 

inefficiency and high raw material costs make their products 

uncompetitive by international standards. 

Most mills do not have chippers, or material handling 

capability to recover the residual chips and/or hog fuel. There 

are few dry kilns at the sawmills, and little anti-stain treating 

capability. The quality of logs available, especially of peeler 

grades for plywood, has become increasingly worse. 

iii 



There are a wide range of species in Mexico (55 types of 

pine, more than 130 species of oaks), which makes it difficult to 

standardize production and grading. In general, there is no 

unif o m ,  standardized grading system, and much lumber sells 

without a quality grade at all. At the mills, there is a general 
lack of production management/quality control. 

Other Forest Industries 

The plywood industry in Mexico consists of 35 plants which 

consume roughly 7-8 percent of the total roundwood hanest, or 

about 556,000 m3 in 1991. The total production of plywood in 

Mexico in 1991, about 565 million square feet (on a 3 / 8 " )  basis, 

is the production equivalent of 3.5 average-sized mills in the 

United States. 

There are 9 particleboard plants, three hardboard (fiber- 

board) plant, and one MDF plant operating in Mexico. These plants 

are scattered through Mexico to take advantage of residual or 

waste fiber produced by the nation's sawmills. 

There are approximately 2,000 domestic furniture rnanufactur- 

ers (does not include maquiladora plants) in Mexico today.   bout 

40 percent of these are located in Jalisco, 40 percent in the 

Mexico City area, and the remainder are mostly concentrated in 

Tijuana, Aguascalientes, Monterrey, Chihuahua and San Luis Potosi. 

The furniture industry has traditionally used domestic pine or 

tropical species such as mahogany. The domestic lumber supply is 

viewed as unreliable and of low quality by furniture manufac- 

turers. 

There are approximately 200 furniture manufacturers (as of 

1991) in the maquiladora industry, of which 78 percent are located 

in the sates of Baja California, Chihuahua and Tamaulipas along 

the U. S. /Mexico border. Although exact , .statistics on this 

industry are unavailable, these 200 plants reportedly produce 



nearly as much product (by value) as the 2,000 domestic furniture 
manufacturere. A number of these maquiladora plants are using 
U.S. based raw materials to produce moulding and millwork 

products, picture frames, and other value-added products. Some of 
these plants are quite large, and even though they are not primary 
lumber producers, they generate enough wood waste to power 
cogeneration facilities. 

The use of virgin wood fibers in the pulp and paper industry 
in Mexico has been declining since 1987. This decline has been .. 
offset with. imported wood pulp, which in 1992 represented 52 
percent of all wood pulp consumed in the country (chemical and 
mechanical). The virgin wood pulp produced in Mexico is even less 
significant when compared to total pulp consumption: it is less 
than 20 percent of the total. 

Many reasons have and will continue to dictate the low usage 

of Mexican wood fiber for pulp and paper. 
- dwindling domestic wood sources. 
- the worldwide industry recession which has flooded the 
market with high quality, low priced, imported pulp. 
- a yet unproven government sponsored reforestation program 
consisting of fast growing eucalyptus and pine. 

- continued availability of low cost, high quality pulp from 
the U.S. and Canada under NAFTA. 
- significant pulp production capacity dedicated to secondary 
and non-wood fibers, although both bagasse and straw will 
probably decline in use in favor of imported wood pulps. 

International Trade 
Imports of foreign wood products, primarily from the United 

States, have been taking an increasing share of the Mexican 

domestic market. Some forecasters expect that with the changes 
due as a result of NAFTA, imports from the U.S. will accelerate, 
taking an even greater'share of the Mexican market, thus driving 

Mexican primary forest production even lower than its current 

level. 



However, the importance of NAFTA should not be exaggerated. 

First, there is a shortage of lumber, and to a lesser extent, 

panel products in the U.S. This has forced prices higher, and 

most analysts do not expect prices to lower significantly from 

current levels. Second, the duties under NAFTA are being phased 

out gradually, most over a ten year period, which should give the 
Mexican industry adequate time to adjust. Finally, NAFTA is 

expected to boost economic development in Mexico, which will mean 

a higher level of construction and infrastructure development, all 

of which will mean a much greater demand for wood. 

Available Wood Residues 

Using official (unreliable) statistics on Mexico's timber 

harvest and wood products production, it appears that in 1991 

there was a wsurplus" of 1.6 million green tonnes of wood residues 

which were not consumed for pulp or reconstituted board products. 

Some of this volume was unrecoverable, i. e. , produced at small 
mills in remote locations, and a small portion was utilized by 

some of the larger sawmills and planer mills for energy produc- 

tion. However, there was an unknown, but sizable, quantity of 

wood residue produced at the wood-using maquiladora plants, none 

of which was included in this estimate. 

The states of Chihuahua and Durango produce about 18 percent 

and 28 percent, respectively, of Mexico's lumber production. 

Based on some gross assumptions on residue generation and 

recovery, we estimate that there are about 20 dry tonnes per hour 

of available wood residue in the state of Durango and 12.5 dry 

tonnes per hour of wood residue in Chihuahua. Further investiga- 

tion, including interviews with Mexican producers, will be needed 

to refine the estimates in this report. 

END OF SUMMARY 



p!exico1s Forest Resource Rase 

Forest Area 

The most recent inventory of Mexico's forests ("Inventario 

Nacional Forestal de Gran Visionw, 1992) relied primarily on the 

use of Landsat satellite photos taken in December, 1990. 

~ccording to this latest survey, about one-fourth of Mexico's 

total area, 49.6 million hectares, is classified as forested land. 

- This is split almost equally between temperate forests, both 

coniferous and deciduous, and tropical forests (Table 1). 

However, only 34 million hectares are classified as Productive 

Forests, because many forests, especially in the Low Tropical 

type, are considered Conservation or Protected forests. The 

Productive Forests include some areas classified also as Protec- 

tion Forest Zones, where no management is allowed. Due to 

environmental restrictions, several experts estimate that only one 

half of the total crop area, or less, is available for commercial 

forestry purposes. 

Table 1. Mexico's Forest Area 

Type of Forest Area Standing Volume -------------------------------------------------------.---- 
(million hectares) (million m ) 

Temperate Coniferous 17.0 
Temperate Deciduous 8.4 
Tropical Moist (high/medium) 8.7 
Tropical Dry (low) 15.4 
Transition (Mesofilos) 0.1 

Total 49.6 2,799 

Source: SARH, Inventario Nacional Forestal de Gran Vision, 1992 ------------------.--------------------------------------------- 
Note: See Appendix for lists of forest area and volume by type and 
by state. 

The state of Chihuahua has more forest area than any other 

state in Mexico (10.2 percent of the total) (see Fig. 1). Durango 

contains 8.5 percent of the total, and Campeche 7 percent. 



Chiapas, Guerrero; J a l i s c o ,  Oaxaca, and Quintana Roo a l l  have 

s l i g h t l y  more than  6 percent  of t h e  t o t a l  f o r e s t  a r e a .  

MEXICO: FOREST AREA BY STATE 

Other (3 

Sonora 

Quintana 

uerrero (6.30%) 

Oaxaca (6.21 %)' L~ichoacan (4.86%) 

~ i ~ u r e  1- Source: SARH, 1 9 9 2  

The t o t a l  s tanding  volume of t imber on Mexico's f o r e s t s  i s  
est imated a t  2 .8  b i l l i o n  cubic  meters.  This  i n c l u d e s  both 
temperate  f o r e s t s  i n  t h e  h igher  a l t i t u d e s  and t r o p i c a l  f o r e s t s ,  

pr imar i ly  i n  t h e  southern por t ion  of t h e  country (Table 2 ) .  The 
temperate coniferous f o r e s t s  a r e  by f a r  t h e  most important f o r e s t s  
i n  t h e  country, from a  commercial s tandpoin t .  Chiapas has  t h e  
l a r g e s t  t o t a l  f o r e s t  volume ( 1 2 . 3  percent  of t h e  t o t a l ) ,  al though 
much of t h i s  is non-commercial (F ig .  2 ) .  Chihuahua and Durango 
have t h e  next  l a r g e s t  concent ra t ions  of s tanding  f o r e s t  volume. 



Map 1. Forest Regions of Mexico 



Table 2. Mexico's Forested Area and Productive Forest Area 

ESTADO Area Tdal Verra '8osquea "Bosque 
forestal" Productjvo" 

AGS 
BCN 
BCS 
CAM 
COAH 
COL 
CHIS 
CHIH 
Df= 
DGO 
GTO 
GRO 
HGO 
JAL 
MEX 
MlCH 
M3R 
NAY 
NL . 
O M  
PUE 
QRO 
QROO 
SLP 
SIN 
SON 
TAB 
TAMPS 
TLAX 
M R  
VUC 
ZAC 

TOTALES 195,820 141,578 49,M7 34,061 



I MEXICO: TOTAL FOREST VOLUME I 

Other 

PERCENT BY STATE, 1992 

Oaxac 
Michoacan (6.92%) 

Figure 2 - Source: SARH, 1992 I 

Temperate Coniferous Forests 

Mexicots temperate coniferous (mostly pine) and deciduous 

(oak) forests are located primarily along the Sierra Madre 

Occidental mountain range which runs North to South in western 

Mexico. 

Temperate coniferous forests represent 34 percent of Mexico's 

total forest resource base, and contain more than 5 0  percent of 

the standing volume of timber. The largest eoncentration of 

coniferous forests is found in the northern states of Chihuahua 

(23.7% of the total) and Durango (20.8%), followed by Guerrero 



( 6 . 7 % )  and Michoacan (6.6%) (Fig. 3). Together, these four states 

account for almost 58 percent of the coniferous forest area and 5 6  

percent of the 

pine dominate this 1 1 

standing volume 

(Fig. 4 ) .  The 
various species of 

forest type, and 

account for about 

95 percent of the 

annual harvest. 

There are 55 

different species 

or sub-species of 

pine found in 

Mexico, of which 

MEXICO: CONIFEROUS FOREST AREA 
BY STATE, 1992 

Michoacan (6.63% 

85 percent are I 
found exclusively Figure 3 - Source: 1992 I 

in Mexico. 

BY STATE, 1992 Deciduous or 

Hardwood Forests 

I I volume. These 

Durango (1 8.99%) 

I 
Figure 4 - Source: SARH, 1992 I 

forests consist 

T e m p e r a t e  

deciduous forests 

cover 17 percent 

of the total 

forest area, and 

contain about 13 

percent of the 

standing timber 



p r i m a r i l y  of var ious  s p e c i e s  of oak. There a r e  some 138 spec ies  
o r  sub-species of oak, 70 percent  of which a r e  endemic t o  Mexico. 
This  type of f o r e s t  is spread throughout much of Mexico, but  t h e  
l a r g e s t  a r e a s  a r e  p r imar i ly  i n  J a l i s c o  (17% of  t h e  t o t a l  a r e a ) ,  
Chihuahua (11%) and Michoacan (10%).  Forty-f ive pe rcen t  of t h e  
t o t a l  s tanding  volume of t h i s  type  of timber i s  found i n  t h e s e  
same t h r e e  states. 

Tropica l  F o r e s t s  

The c u r r e n t  inventory  c l a s s i f i e s  t r o p i c a l  f o r e s t s  as e i t h e r  
"altas y medianas" or  "bajasn. " A l t a s M  are f o r e s t s  whose t r e e s  
reach  a he ight  of 21 meters or more; "medianas" c o n t a i n s  t r e e s  
r each ing  a he ight  of 10 t o  20 meters.  I n  genera l ,  t h e s e  same 
f o r e s t s  a r e  elsewhere descr ibed  as j u s t  " t r o p i c a l  and sub- 
t r o p i c a l w  f o r e s t s ,  o r  nmoisttt t r o p i c a l  f o r e s t s ,  and are t h o s e  
which produce v i r t u a l l y  a l l  of t h e  commercial t r o p i c a l  t imber .  
"BajasU, a l s o  c a l l e d  "dry" t r o p i c a l  f o r e s t s ,  have t r e e s  less t h a n  
10 meters i n  he igh t .  

The high/medium t r o p i c a l  f o r e s t s  cover  8.7 m i l l i o n  h e c t a r e s ,  
o r  18 percent of t h e  t o t a l  f o r e s t  base,  and con ta in  26 pe rcen t  of 
t h e  s tanding  t imber  volume. Of t h i s  a r e a ,  only  1 . 7  m i l l i o n  
hec tares  a r e  c l a s s i f i e d  as t t a l t o s u ,  o r  high t r o p i c a l  f o r e s t s ,  and 
7.0 m i l l i o n  h e c t a r e s  are medianas. The s t a t e s  w i t h  t h e  largest 
a r e a s  of t h e s e  moist  t r o p i c a l  f o r e s t s  are Campeche (28.3% of t h e  
t o t a l ) ,  Chiapas (18.8%) and Quintana Roo (18.1%) (Fig.  5 shows t h e  
a r e a  of a l l  t r o p i c a l  f o r e s t s  by s t a t e ) .  However, much of t h i s  
volume is no longer  a c c e s s i b l e  f o r  commercial t imber  product ion.  

For example, although Chiapas con ta ins  34.5 pe rcen t  of t h e  t o t a l  
s tanding volume i n  t h i s  f o r e s t  type,  logging i s  mostly p roh ib i t ed .  



MEXICO: TROPICAL FOREST AREA 
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Low t r o p i c a l  f o r e s t s  cover  about  31 p e r c e n t  o f  t h e  t o t a l  

f o r e s t  base ,  b u t  c o n t a i n  on ly  11 p e r c e n t  of  t h e  s t a n d i n g  volume. 
These f o r e s t s  are ve ry  widespread,  b u t  t h e  states1 w i t h  t h e  
l a r g e s t  areas a r e  Quin tana  Roo (10.4% of  t h e  t o t a l ) ,  S i n a l o a  

( 9 . 8 % ) ,  and Sonora ( 9 . 2 % ) .  

T r a n s i t i o n  f o r e s t s ,  o r  w m e s o f i l o s ~ ,  are found a l o n g  s t r eams  

and i n  canyons i n  t h e  mountains. These f o r e s t s  r e p r e s e n t  a ve ry  
small  area of  t r a n s i t i o n  between t h e  p i n e  and oak f o r e s t s  and t h e  
more mois t  montane t rop ica .1  . f o r e s t s .  Th i s  t y p e  of f o r e s t  i s  n o t  

cons idered  commercial. 



Pef oresta t lon 
Comparisons of t h i s  recent inventory w i t h  pas t  surveys shows 

t h a t  Mexico's fo res t s  have continued t o  undergo s igni f icant  
deforestat ion.  The 1991 survey using s a t e l l i t e  imagery was a 
dif ferent  type of survey than had previously been done i n  Mexico, 
so  it is  d i f f i c u l t  t o  make exact comparisons i n  t ry ing  t o  

determine t h e  r a t e  of deforestat ion.  The previous inventory had 

been done on a regional basis ,  over a period of almost 25 years,  
so  the  comparisons below r e f l e c t  general t rends r a the r  than a 
comparison of two exact dates ,  However, SARH has concluded t h a t  
Mexico's fo res t  resources have been diminishing a t  a rapid r a t e .  

In  general, t he re  has been l e s s  deforesta t ion i n  t h e  
temperate fores t s  than i n  the t ropical  forests .  The deforestat ion 

r a t e  has been especial ly  high i n  the  moist t rop ica l  f o r e s t s  of 
southern Mexico. Comparing the  1991 survey with the  previous 
inventory, t h e  t o t a l  decrease i n  fo res t  area has been about 7 . 2  

mill ion hectares,  o r  12.7% (Table 3 ) .  However, t he  moist o r  
"high/mediumW tropical  fores t s  (defined as areas with the dominant 
t r e e s  greater  than 10 meters i n  height)  has l o s t  23.7 percent of 

i ts  area compared with previous estimates. 

Table 3. Amount of Deforestation i n  Mexico: Inventory Comparison 

Type 1961-1985 1991 Change Percent 
Inventory Inventory Change ................................................................. 
(Million hectares)  

Temperate fo res t  
coniferous 
hardwoods 

High/medium t ropica l  11.4 8.7 2.7 -23.7% 
Low t ropica l  17.9 15.4 2.5 -14.0% 

Total 56.8 49.6 7.2 -12.7% 

Source: SARH, 1992 .................................................................. 



According to comparative estimates made by the FA0 (Food and 

Agricultural Organization of the United Nations), Mexicols 

forested area decreased from 55.3 million hectares in 1980 to 51.7 

million in 1990, giving an average deforestation rate of about 

365,000 hectares per year, or roughly 0.71 2. The FA0 forecasts 

that the rate of deforestation will decrease during the 1990s to 

283,000 hectares per year, or a rate of 0.55%. There are reports 
that the deforestation in 1991 and 1992 was less than 300,000 

hectares. 

One of the main causes of deforestation has been the slash- 

and-burn, shifting agriculture practiced by farmers in southern 

Mexico (Table 4). 

Table 4. Principal Causes of ~eforestation in Mexico 

Type of Forest Principal Causes ................................................ 
Temperate Coniferous Forest Fires 49% 

Grazing 28% 
Illegal cutting 5% 
Fanning 16% 

Temperate Hardwood Forest Fires 47% 
Grazing 28% 
Illegal cutting 5% 
Fanning 17% 

Tropical High/Medium Grazing/Faming 68% 
Oil production 3% 
Mining 2.5% 
Forest fires 22% 
Logging 2% 

Tropical Low Grazing/Farming 71% 
Logging 21% 
Forest fires 7% 

Note: Percentages do not total to 100% 

Source: SARH, 1992 . . 
--_-_-__-__------------------------------*------------- 



I n  addi t ion  t o  de fo res ta t ion ,  t h e  f o r e s t s  of Mexico have been 
s u b s t a n t i a l l y  degraded over  t h e  yea r s .  From a s e r i e s  of s e v e r a l  
hundred management s t u d i e s ,  SARH e s t i m a t e s  t h a t  33 pe rcen t  of t h e  

s tanding  timber has  been damaged by va r ious  causes ,  inc luding:  

Di rec t  human a c t i v i t i e s  
( g i r d l i n g ,  t app ing  f o r  r e s i n ,  e tc)  9% 
1 n s e c t s  16% 
F i r e s  27% 
Diseases  27% 
Wind 6% 
Weakness (over  mature) 6% 
Unknown 9% 

Tota l  100% 

For example, i n  1988 and 1989,  more t h a n  500,000 h e c t a r e s  of 
f o r e s t  were burned each year .  These were unusual ly  bad f i r e  

yea r s ,  and i n  t h e  p i n e  f o r e s t  ground f i r e s  do n o t  t y p i c a l l y  k i l l  
t h e  dominant t r e e s .  However, f i r e s  may damage t h e  trees and al low 
d i s e a s e s  t o  be introduced.  

Refores ta t ion  
Refores ta t ion  i n  Mexico began i n  1909 .  U n t i l  around 1955, 

t h e  r e f o r e s t a t i o n  e f f o r t s  were very small  s c a l e  and were concen- 
t r a t e d  i n  t h e  a reas  around Mexico City and o the r  a r e a s  a f f e c t e d  by 

de fo res ta t ion  and environmental degradat ion.  By 1976 ,  t h e r e  were 
1 1 0  s e e d l i n g  n u r s e r i e s  i n  Mexico, producing about 8  m i l l i o n  
seed l ings  p e r  year .  O f f i c i a l  s t a t i s t i c s  on r e f o r e s t a t i o n ,  based 

on t h e  amount of seed produced each year ,  indica ted  t h a t  30-60,000 
h e c t a r e s  were be ing  r e f o r e s t e d  p e r  y e a r  dur ing  t h e  1980s. 
However, most of t h i s  p lan t ing  was not  done on a commercial b a s i s ,  

and t h e  success  r a t e  was very  low. For example, a  r e c e n t  world 

Bank r e p o r t  mentioned one a r e a  i n  which, s i n c e  1972, t h e  
government had been running  a  s e e d l i n g  nursery  which had a  

capaci ty  of one m i l l i o n  seed l ings  p e r  yea r .  Yet i n  t h e  
surrounding area ,  t h e  t o t a l  ex ten t  of f o r e s t  p l a n t a t i o n s  amounted 



t o  l e s s  than  20 hec ta res .  

A r e c e n t  e s t ima te  of t h e  a r e a  s u c c e s s f u l l y  r e f o r e s t e d  over  
t h e  l a s t  30 y e a r s  t o t a l e d  less than  500,000 h e c t a r e s .  Thus t h e  
area r e f o r e s t e d  has  only amounted t o  about 6 pe rcen t  of t h e  a r e a  
defores ted  over  t h e  last  30 years .  The government has  increased  
i ts  p lan t ing  e f f o r t s  dur ing  t h e  l a s t  f i v e  years :  

Table 5. Area Reforested i n  Mexico 

Year Area ( h a )  

1989 36,781 
1990 59,040 
1991  93,038 
1992  100,481 
1993 110,863 

Source: SARH, 1993 

However, most of t h i s  p l a n t i n g  was done f o r  p r o t e c t i o n  purposes 

( t o  s t o p  e ros ion ,  p r o t e c t  stream q u a l i t y ,  e t c ) :  

1992  Refores ta t ion  i n  Mexico - P l a n t i n g  Objec t ive  

p r o t e c t i o n  58,368 h e c t a r e s  58% 
Commercial 12,315 ha 12% 
Agrof o r e s t r y  13,898 ha 1 4 %  
Urban 15,900 ha 1 6 %  

One of t h e  l a r g e s t  lldebt-for-naturev swap p l a n s  w i l l  be used 

t o  he lp  r e f o r e s t  mountainous a r e a s  nor th  of Mexico Ci ty ,  and t o  

preserve p lan t  cover i n  t h e  S i e r r a  de Guadalupe and Santa Catar ina 

ecologica l  zones. The Inter-American Development Bank i s  
providing t h e  c a p i t a l  f o r  t h i s  p r o j e c t ,  which it i s  hoped w i l l  

help clean Mexico C i t y ' s  very polluted a i r .  These f o r e s t s  a r e  not  



t o  be considered commercial p lan ta t ions ,  because t h e  t r e e s  a r e  not  
intended f o r  f u t u r e  ha rves t ing .  

Commercial p l a n t a t i o n s  
I n  f a c t ,  an i n c r e d i b l y  small  a r e a  of  commercial f o r e s t  

p lan ta t ions  have been es tab l i shed  i n  Mexico, cons ide r ing  t h e  good 
growing condi t ions  i n  p a r t s  of t h e  country and t h e  proximity t o  

t h e  huge North American wood markets. This has  pr imar i ly  been due 
t o  t h e  problem of t e n u r e ,  on t h e  p a r t  of t h e  companies, and t h e  

l a c k  of c a p i t a l  on t h e  p a r t  of t h e  e j i d o s .  

By f a r  t h e  l a r g e s t  commercial p lan ta t ions  i n  Mexico a r e  those 

es t ab l i shed  by Fabricas  de Papel Tuxtepec i n  Oaxaca i n  t h e  1970s .  

These cons i s t  of 9,700 hec tares  of car ibbean p ine ,  p lan ted  mainly 
f o r  pulp  production. The growth r a t e s  have been repor ted  as 5-6 

m3/ha/year, which i s  much h igher  than  t h e  average growth r e p o r t e d  

f o r  Mexican f o r e s t s ,  bu t  is only about 20-25 percent of t h e  growth 
r a t e  which could be expected wi th  t h i s  same s p e c i e s  i n  B r a z i l  o r  
Argent ina.  U.S. p l a n t a t i o n  e x p e r t s  who have v i s i t e d  t h e  f o r e s t  

a t t r i b u t e  t h e  r e l a t i v e l y  slow growth t o  l ack  of proper management, 

e s p e c i a l l y  th inning .  

F i b r a c e l ,  which manufactures f ibe rboard  (hardboard) ,  has  

announced a jo in t  venture with e j i d o  farmers t o  e s t a b l i s h  a 10,000 

hec tare  eucalyptus p lan ta t ion  i n  t h e  s t a t e s  of San Luis Potos i  and 
Tamaulipas i n  northeastern Mexico. The p lan ta t ions ,  which w i l l  be 
grown on an 8-year cyc le ,  w i l l  provide raw mater ia l  f o r  F i b r a c e l l s  
f iberboard p lan t  i n  Ciudad de Val les .  However, a r e p r e s e n t a t i v e  

of a U.S. f i rm which v i s i t e d  t h e  proposed p lan ta t ion  s i t e  repor ted  
t h a t  t h e  s o i l s  were n o t  s u i t a b l e  f o r  high-yield p l a n t a t i o n s .  

Simpson Timber Company and Temple-Inland, of t h e  u.s., a r e  
c l o s e  t o  beginning a p r o j e c t  t o  p l a n t  euca lyptus  i n  sou theas t  

Mexico. They have r e c e n t l y  agreed t o  purchase proper ty  t o  

e s t a b l i s h  a s e e d l i n g  nursery  i n  Veracruz. They es t ima te  t h a t  



growth r a t e s  should be about 25 cubic meters per  hec tares  per  year  

t o  begin with, and t h a t  through g e n e t i c  improvement programs they  
should be a b l e  t o  double t h a t  growth r a t e  over  t h e  yea r s .  

Grupo Ponderosa has  s e v e r a l  euca lyptus  p l a n t a t i o n  p r o j e c t s ,  
i n c l u d i n g  an i r r i g a t e d  p l a n t a t i o n  near  t h e  Rio Grande, and two 
p r o j e c t s  near  Los Mochis on t h e  Gulf of C a l i f o r n i a .  Reportedly,  
t h e s e  p r o j e c t s  a r e  c u r r e n t l y  "on hold.l8 

F i n a l l y ,  a very l a r g e ,  ambitious p r o j e c t  t o  p l a n t  300,000 
hectares  of gmelina and eucalyptus i n  Tabasco i s  reportedly s e t  t o  
begin. The group proposing t h e  p ro jec t  is a consortium of Mexican 
bus inesses ,  and t h e  p r o j e c t  i s  e v i d e n t l y  t i e d  t o  a proposed 
rai lway and p o r t  development p r o j e c t  i n  t h e  town of Pa ra i so .  
About 2,000 hec ta res  a r e  scheduled t o  be p lanted  i n  1994. 

Growth Rates  
Total  growth of coniferous spec ies  i n  Mexico is es t imated  t o  

be about 25 mi l l ion  m3 p e r  yea r ,  o r  an average of only about 1.5 
m /ha/year. A World Bank r e p o r t  i n  1989 es t imated  t h a t  t h e  
Chihuahua/Durango area  had an average annual increment of only 1 .8  

m /ha/year. However, with b e t t e r  management p r a c t i c e s ,  t h e  Bank 

est imated t h a t  t h e  average could be increased  t o  3.2 m/ha/year .  
Th i s  i s  s t i l l  r e l a t i v e l y  slow compared t o  o t h e r  c o u n t r i e s ;  for 

example, r a d i a t a  p ine  i n  Chile  grows a t  about 20 m /ha/yr .  The 
r e l a t i v e l y  slow growth i n  Mexico r e f l e c t s  both t h e  l ack  of 
i n d u s t r i a l  p l a n t a t i o n s  of f a s t  growing s p e c i e s  and t h e  l a c k  of 

i n t e n s i v e  management. 

owners hi^ of t h e  f o r e s t s  
An almost  un ive r sa l  comment by a l l  au thors  on t h e  Mexican 

f o r e s t  indus t ry  i s  t h a t  t h e  f o r e s t  ownership s t r u c t u r e  has impeded 

investment and modernizat.ion of t h e  i n d u s t r y ,  and has  been t h e  
major f a c t o r  i n  dec l in ing  harves t  r a t e s .  I n  Mexico, about 80 

percent of t h e  f o r e s t  belongs t o  a type of communal ownership, t h e  



e j i d o s  ( i n  r e a l i t y ,  t h e  f o r e s t  belongs t o  t h e  s t a t e ,  but  t h e  
e j i d o s  con t ro l  t h e  f o r e s t  through a type of perpe tua l  concession).  

Of t h e  remaining f o r e s t ,  15 percent  a r e  i n  p r i v a t e  hands, and 5 

pe rcen t  belong t o  t h e  government. 
I n  1988, CONAFOR repor ted  t h e  ownership of  t h e  f o r e s t s  i n  

Durango and Chihuahua, t h e  two most important  f o r e s t  i n d u s t r y  
s t a t e s ,  as fol lows:  

Type of Ownership Number of Area owned Percent Average 
e n t i t i e s  ( m i l l i o n  h a )  S ize  

puranao 
E j i d o s  
Communities 
P r i v a t e  
Nat ional  

Chihuahua 
E j i d o s  
Communities 
P r i v a t e  
Nat ional  

Assuming these  numbers a r e  co r rec t ,  it means t h a t  t h e  average 
u n i t  of ownership i n  Chihuahua i s  much smal l e r  t h a n  i n  Durango 

I n  1989, t h e r e  were more than  6,000 e j i d o s  i n  Mexico. From 
t h e s e ,  about 4 8  percent  s o l d  t h e i r  wood as s t and ing  t imber  t o  

in termediar ies ,  who i n  t u r n  so ld  it t o  sawmills and o t h e r  proces- 
s o r s .  L e s s  than  20 percent  of t h e  e j i d o s  a r e  v e r t i c a l l y  
i n t e g r a t e d  t o  s e l l  l o g s  o r  f i n i s h e d  products .  

Under t h e  e j i d o  ownership s t r u c t u r e ,  f o r e s t  land could only  
be l e a s e d ,  and only f o r  one yea r  a t  a t ime. This  r e s t r i c t i o n  

g r e a t l y  discouraged investment i n  f o r e s t  management, i n f r a s t r u c -  
t u r e ,  and process ing  f a c i l i t i e s .  

The laws governing e j i d o  t enure  system were amended i n  

November, 1991 .  The Mexican government amended A r t i c l e  27  of t h e  

Mexican Cons t i tu t ion ,  f o r  t h e  purpose of a l lowing increased  



participation of the private sector on Mexican land. The l a w  

eliminates the constitutional prohibition on corporate ownerships 

of entities engaged in forest and agricultural production, and 

gives increased protection against expropriation. Forest land may 

now be bought, sold or leased by both individuals and corpora- 

tions. Land holdings are still limited - individuals may own up 
to 800 hectares and corporations with 25 stockholders or more may 

own as much as 25,000 hectares. 

These land reforms may have an important impact in the longer 

term, but haven't had a big affect yet. Industry is cautious, and 

often lacks capital for land purchase and infrastructure develop- 

ment. Mexican companies have been looking to form joint venture 

projects with foreign firms in order to obtain capital for 

development. 



Timber Production 
The i n d u s t r i a l  t imber ha rves t  i n  Mexico has been d e c l i n i n g  

s t e a d i l y  f o r  t h e  l a s t  7 yea r s .  I n  1987,  t o t a l  i n d u s t r i a l  wood 
product ion was 9.8 m i l l i o n  m3. The U.S .  Foreign A g r i c u l t u r a l  
S e r v i c e  estimates t h a t  t h e  1993 ha rves t  w a s  on ly  about 6 . 9 1  

m i l l i o n  m3, a 29 pe rcen t  reduct ion  i n  volume (Fig.  6 )  Of t h i s  

t o t a l .  88 percent was coniferous s p e c i e s ,  5 percent  was temperate  

Source SARH &For 
~g pJ Softwood lB!il Hardwood 

- hardwoods, and t h e  remainder was t r o p i c a l  spec ies .  

Figure 6 

- 

The above volumes are only  f o r  t h e  o f f i c i a l l y  l i c e n s e d  

i n d u s t r i a l  roundwood harves t .  Informal e s t i m a t e s  are t h a t  t h e  

t o t a l  i n d u s t r i a l  ha rves t  may be twice  as l a r g e  as o f f i c i a l l y  

MEXICO: INDUSTRIAL ROUNDWOOD HARVEST 
VOLUME BY SPECIES, 1985 - 1993 

Note t h a t  t h e  s p e c i e s  breakdown between those  s t a t i s t i c s  
r epor ted  by SARH and FAS do not  correspond e x a c t l y ,  e s p e c i a l l y  i n  
t h e  hardwood category.  



reported. However, the statistics on lumber production indicate 

a level of output which might be expected with the official timber 

harvest volume. Therefore, if it is true that the actual harvest 
greatly exceeds the reported harvest, then either the lumber 

production statistics greatly underestimate the true volume of 

lumber production, or Mexican sawmills are even more inefficient 

than previously thought. In addition, various reports estimate 
that the total national fuelwood consumption in Mexico ranges from 

10 to 28 million cubic meters per year. A recent World Bank study 
estimated that if the true industrial timber harvest is double the 

reported volume (which would make the true volume about 15 million 

m ) ,  and if harvesting for firewood is about 20 million m3, then 

the total tilnber removals are about 35 million m3. 

The coniferous timber harvest has declined by more than 2.3 

million cubic meters since 1987, a 28 percent decline. Various 

species of pine account for about 95 percent of the harvest of 

coniferous species, or about 83-84 percent of the total harvest. 

Several species of fir and some cypress account for the remaining 

volume of coniferous species hamested. This decline in conifer- 

ous timber supply has had a significant negative impact on the 

Mexican forest products industry. According to SARH, the official 

harvest of coniferous timber in 1993 was only about 24 percent of 

the growth. However, as stated previously, the total harvest is 

likely much greater than that officially reported, so that the 
actual harvest is much closer to, and in some locations exceeds, 

actual growth. 

Both temperate and tropical hardwood timber harvests have 

also officially declined since 1987, although the production of 
lumber of these species has increased. Pressure from internation- 

al environmental groups will help to lower the timber harvest in 

tropical forests. The'harvest in temperate hardwood forests will 

likely continue at about the current level, although hardwood logs 

and lumber from the U.S. will increasingly be utilized. 



1992 t i m b e r  
ha rves t  accounted 

Fig.  7 shows 

t h e  sha re  of t h e  

f o r  by each s t a t e .  
D u r a n g o  a n d  
Chihuahua made up 
almost one-half of 
t h e  t o t a l  harvest .  
Michoacan, J a l i -  
SCO, and Oaxaca 
a r e  t h e  next  most 

MEXICO: 1992 TIMBER PRODUCTION 
PERCENT OF HARVEST VOLUME BY STATE 
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harves t  i n  t h e s e  
impor tant  s t a t e s  has  dec l ined  sha rp ly  s i n c e  1987, except  i n  
Michoacan (Fig.  8). 
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p e x i c o t s  Fores t  Indus t rv  

Sawmills 
In  a review of t h e  Mexican f o r e s t  products  indus t ry ,  a recen t  

s tudy by t h e  consu l t ing  f i rm of D e l o i t t e  & Touche employed a 
Mexican f i rm t o  interview managers of Mexico's l a r g e r  sawmills and 
lumber d i s t r i b u t i o n  yards.  Despi te  t h i s  in-country e f f o r t ,  t h e y  
found it extremely d i f f i c u l t  t o  o b t a i n  r e l i a b l e ,  d e t a i l e d  i n f o m a -  
t i o n  on Mexico's indus t ry :  

nThe indus t ry  has  a fragmented, r eg iona l i zed  s t r u c t u r e  which 
l i m i t s  t h e  t r a n s f e r  of market information. Although t h e  
indus t ry  has  a r e l a t i v e l y  well-developed network of i n d u s t r y  
a s soc ia t ions ,  c o n s i s t e n t  i n d u s t r y  r e p o r t i n g  and monitoring 
p r a c t i c e s  a r e  absent .  A s  a r e s u l t ,  r e l i a b l e  s t a t i s t i c a l  
information does no t  e x i s t  i n  t h i s  market. Not only  i s  

s t a t i s t i c a l  information s c a n t ,  bu t ,  given t h e  fragmented 
na ture  of many of t h e  segments, i n d u s t r y  p a r t i c i p a n t s  have a 
r e l a t i v e l y  poor i d e a  of how they  are performing r e l a t i v e  t o  
t h e  indus t ry .  For ins t ance ,  i n d u s t r y  p a r t i c i p a n t s  have 
d ive rg ing  opinions on b a s i c  indus t ry  benchmarks such as t h e  
top  f o r e s t  products companies i n  Mexico o r  t h e  growth r a t e  of 

t h e  i n d u s t r y  o r  of a  p a r t i c u l a r  market segment." 

In  1991 ,  t h e r e  were an estimated 1543 sawmills i n  Mexico ( t h e  
number shown i n  Table 6 is  smaller ,  because it inc ludes  t h e  number 
of f a c t o r i e s ,  some of which conta in  more than  one sawmill l i n e ) .  
I n  addi t ion  t o  t h e  sawmills, i n  1 9 9 1  t h e r e  were 1 , 1 4 4  box p l a n t s ,  
making wooden f r u i t / v e g e t a b l e  con ta ine r s  and o t h e r  packaging 
m a t e r i a l .  S i x t y - ~ e v e n  percent  of t h e  sawmills i n  Mexico a r e  
l o c a t e d  i n  t h e  s t a t e s  of Durango, Chihuahua, Michoacan, J a l i s c o ,  
and Oaxaca. ~ c c o r d i n g  t o  one recen t  e s t ima te ,  t h e s e  f i v e  s t a t e s  
account f o r  about 77  percent  of t h e  coun t ry ' s  lumber product ion 
(Table 7 ) .  



Table 6. Distribution of Forest Industry Facilities 

Sawmills Boxes Plywood, Pulp. Impreg- Non-Timber Total State 
furniture veneer, paper, nation 

e tc. sheets chips 

AGS 
BCN 
BCS 
Ckhf 
corn 
COL 
CHIS 
CHIH 
DF 
Dm 
GTO 
GRO 
HGO 
JAL 
MEX 
MICH 
MOR 
NAY 
h J  
OAX 
PUE 
QRO 
QROO 
SLP 
SIN 
SON 
TAB 
TAMPS 
TLAX 
VER 
YUC 
ZAC 

Total 

Table showing National Distribution of Timber Industries, 1992 (SFF, D.G. de Politics Forestal) 



Lumber Production 

Eighty-seven percent of the lumber produced in Mexico in 1992 

was softwood, 5 percent was of temperate hardwood species, and 8 

percent was of tropical hardwood species. Softwood lumber 

production in Mexico declined from a recent high of 2.6 million m3 

in 1989 to an estimated 2.1 million m3 in 1993 (Table 8).' In late 

1993, the FAS reported that "Sawmills are currently working at very 

low production levels of about 30 percent of capacity. Some 

sawmills have closed down because of capital and roundwood 

shortages." The decline in production has been attributed to 

weakness in the furniture sector and problems with log supply. 

Despite the fact that the official harvest of hardwood 

species, both tropical and temperate, has been decreasing in recent 

years, the reported production of hardwood lumber has increased. 

For example, temperate hardwood lumber increased from 77,000 m3 in 

1987 to 132,000 m3 in 1992; similarly, tropical hardwood lumber 

increased from 92,000 m3 in 1987 to 212,000 m3 in 1992 (Table 9). 

This anomaly is likely due to several factors: decreasing use of 

tropical hardwood logs for plywood, increasing imports of temperate 

hardwood logs from the U.S., and, most importantly, an under- 

reporting of the hardwood harvest. 

Putting Mexico's lumber production in perspective, in 1991 the 

country's official lumber output was roughly 1.15 billion board 

(assuming 2.36 m3 per MBF). That was less than half of the lumber 

produced in the state of Georgia in the same year, and was only 

about 5 percent greater than Virginia's lumber production. 

Mexico's lumber production statistics correspond a little 
too closely to the roundwood consumption figures; it is likely that 
either a)lumber production in Mexico is estimated from the 
roundwood consumption data (which in turn is just an estimate) or 
b) the roundwood consumption figure for sawmills is estimated based 
on lumber production statistics. In either case, most analysts 
suspect that both the timber harvest and lumber production 
statistics underestimate the true figures by a wide margin. 



Table 7. Mexico's lumber production by date, 1992 

State # of Percent of Total 
sawmills Lumber Production 

Durango 
Chihuahua 
Michoacan 
Jalisco 
Oaxaca 

Source: CNlF 

Table 8. Soflwood Lumber Production in Mexico 

Year Production lmports Exports Consumption Oh from 
(thousand cubic meters) U.S. 

1982 
1983 
1984 2285 21 4 6 2493 8.6% 
1985 2480 258 15 2723 9.5% 
1986 2368 302 31 0 2360 12.8% 
1987 2550 402 582 2370 17.0% 
1988 2505 67 8 225 2958 22.9% 
1989 2600 67 1 140 3131 21.4% 
1990 2498 866 124 3240 26.7% 
1991 234 5 877 27 3195 27.4% 
1992 2300 949 26 3223 29.4% 
1993 21 00 750 26 2824 26.6% 

Source: U.S. For. Agr. Serv. 
Note: lmports are U.S. export volumes to Mexico 
1993 imports estimate based on first 10 months ------- --- -- - -- 

Table 9. Mexico's Hardwood Lumber production 

Year Temperate Hardwood Tropical 
Production lmpotts Exports Consumption %US lum be r 

production 
(Volume in thousand cubic meters) 

1984 72 39 0 111 35.1% 1 22 
1985 75 37 0 112 33.0% 128 
1986 70 45 10 105 42.9% 110 
1987 77 74 9 142 52.1% 92 
1988 80 111 5 186 59.7% 110 
1989 83 109 8 184 59.2% 86 
1990 80 84 1 163 51.5% 84 
1991 135 105 63 177 59.3% 216 
1992 132 127 2 257 49.4% 21 2 
1993 120 . 122 0 242 50.4% 193 

Source: U.S. For. Agr. Serv. 
Note: lmports are U.S. export volumes to Mexico 
1993 imports estimate based on first 10 months 



Lumber Usaae in Mexic~ 

Table 10. Uses of Lumber in Mexico, 1992 

S&!Z Softwood % Hardwood $ Total 3 
(Usage in 1,000 cubic meters) 

Construction/ 
Joinery 2346 73% 

Packaging/ 
Crates 370 11% 

Furniture 506 16% 

Total 3222 100% 

Source: World Bank, 1993 

The use of softwood in construction is primarily for concrete 

forming and other temporary uses for structural purposes. u.S.- 

style timber frame construction for housing is very uncommon. In 
1991, there were 273,000 dwellings built in Mexico, of which only 
1500 were timber frame construction. Softwood used for joinery in 

the domestic market is found in shops, restaurants, hotels and in 

some new housing and renovation work. Softwood is also used in 

doors, mouldings and millwork, mostly for export. 2 

More than half of the tropical lumber produced in southern Mexico 

is used in construction, simply because of the lack of alterna- 

tives. The rest is used in the domestic furniture industry. 

Temperate hardwoods (about 40-45 percent of hardwood lumber 

consumption in 1992) are used in roughly equal proportions in the 

furniture and construction/joinery industries. 

* ~t is generally acknowledged that Mexicons statistics on 
lumber consumption do not reflect all the lumber imported into 
maquiladora plants and then later exported. Thus the amount of 
softwood lumber actually consumed for moulding, millwork, and 
furniture, is much higher than shown here. 



Problems Facina the Lumber Industry 

A number of recent reports (see bibliography) have discussed 

the numerous problems facing the Mexican sawmill industry. There 
is general agreement on the following problems: 

1. The majority of sawmills are small, (uneconomical in size), and 
scattered throughout the mountains in remote locations. 

2. The larger sawmills, still small by international standards, are 

clustered in a few commercial centers, located far from the forest 

resource. 

3. The road system is poor, and combined with the long hauling 

distance, makes transport costs very high for the raw material. 

4. In addition, the poor roads, which experience frequent washouts 

in winter, make log supply uncertain. 

5. Most sawmills are old, with primitive technology. Their 

inefficiency and high raw material costs make their products 

uncompetitive by international standards. 

6. Most mills do not have chippers, or material handling capability 

to recover the residual chips and/or hog fuel. 

7. There are few dry kilns at the sawmills, and little anti-stain 

treating capability. 

8. The quality of logs available, especially of peeler grades for 

plywood, has become increasingly worse. 

9. There are a wide range of species in Mexico (55 types of pine, 
more than 130 species of oaks), which makes- it difficult to 

standardize production and grading. 



10. I n  genera l ,  t h e r e  is no uniform, s tandardized  grading system, 
and much lumber s e l l s  without  a q u a l i t y  grade a t  a l l .  

11. A t  t h e  m i l l s ,  t h e r e  is  a genera l  l a c k  of product ion manage- 
ment/quali ty c o n t r o l .  

12.  Perhaps most importantly, few m i l l s  have a secure  t imber  base; 
most have t o  cont rac t  f o r  logs  on an annual basis wi th  many e j i d o s  
and small landowners. This has made t h e  industry very r e l u c t a n t  t o  

% 

i n v e s t  i n  more modern equipment, and i n  many c a s e s  has  made it 

impossible f o r  companies t o  i n v e s t  i n  modernization, because banks 
a r e  genera l ly  unwi l l ing  t o  loan  t o  m i l l s  wi thout  a secure  timber 

supply 

Loaainu and ~ r a n s ~ o r t a t i o n  c o s t s  

One of t h e  o t h e r  major f a c t o r s  which p u t s  t h e  Mexican f o r e s t  
indus t ry  a t  a  seve re  disadvantage i s  t h e  much h igher  c o s t  of 
t r a n s p o r t i n g  l o g s  t o  t h e  m i l l s .  According t o  one e x p e r t ,  t h e  
average d i s t a n c e  from t h e  f o r e s t  t o  t h e  sawmill i n  t h e  s t a t e  of 
Durango is 250 k i lometers ,  versus  100 k i lometers  i n  t h e  u.S. 

Another source c i t e d  haul ing  d i s t a n c e s  of up t o  1,000 k i lometers ,  
and round-trip hauls  of 72 hours. A s  pointed o u t  below, v i r t u a l l y  
a l l  of t h e  b e t t e r ,  l a r g e r  sawmills a r e  loca ted  i n  product ion 
centers  such as t h e  c i t i e s  of Durango, Chihuahua, Uruapan, Morelia,  
e t c . ,  long d i s t a n c e s  from t h e  f o r e s t s .  

Logging c o s t s  a r e  r e l a t i v e l y  high, because much of t h e  f o r e s t  
is loca ted  i n  s t e e p  a reas .  I n  a d d i t i o n ,  t h e  logging roads  a r e  i n  
very poor cond i t ions  and are genera l ly  impassable i n  some of t h e  
winter months. This means not  only t h a t  t r a v e l  time is even longer  
than would be indica ted  by t h e  d i s t a n c e  t o  t h e  m i l l s ,  b u t  t h a t  l o g  
supply i s  simply unavai lab le  during some months. Uncer ta in ty  of 
supply makes it d i f f i c u l t  t o  supply customers on a r e g u l a r  b a s i s ,  



and adds to the dis-incentives for industry to invest in more 

modern facilities. 

The cost breakdown for delivered log costs is highly variable 

in Mexico. One World Bank study found that the average breakdown 

of costs for roundwood delivered to a sawmill in Durango was: 16% 

stumpage (to timber owners); 55% harvesting and road transporta- 

tion; 8 percent technical services, 18% administration; and 3% 

others. 

There are a few relatively large, modern (late-1970's 

technology) sawmills, but the majority are small, old, inefficient, 

and often poorly located. Very few lumber or plywood producers own 

their own forests. This lack of linkage between the forest and 

industry has hampered development. 

Mexican sawmills are generally quite small, with an average 

installed capacity 8,000 cubic meters per year. A mill producing 

10,000-15,000 m3 per year is considered large. For example, a 1989 

World Bank study found that in the primary sawmilling states of 

Chihuahua and Durango, only 15 of the 163 sawmills in Durango had 

an annual capacity of over 20,000 m3 of log input (less than 10,000 

m3 of lumber production). Similarly, in Chihuahua, only 12 of the 

197 sawmills had a log input capacity of over 20,000 m3. 

In Chihuahua and Durango, about one-half the sawmills are 

owned by ejidos and communities, while the other half are owned by 

private firms. The private mills are generally more efficient, and 

obtain a higher conversion from logs to lumber (about 50%), 

compared with the ejido mills (40%). However, the private mills 

are generally located in the urban centers, far from the forest 

resource. 



The level of technology in Mexican sawmills is generally quite 

low. Few plants have debarking capability, and log infeed is made 

manually (by hand!) Most sawmills have one band-or circular saw 

headrigs, with carriage driven by cables and manual squaring feed. 

Machine~y is driven by diesel or electrical motors, even where 

electric energy supply is ,available. The machinery is generally 
15-30 years old, and second-hand machinery is widely used. 

Very few sawmills have their own dry kilns. Most lumber is 

sawn full sized and air-dried; then it is shipped in rough form, 
mill run (ungraded) to a distribution yard. The lumber is often 

kiln-dried and finished at a remanufacturing or furniture plant. 

According to a World Bank study, planer mills at these distribution 

centers generally are equipped with drykilns and boilers using 

waste wood as combustion fuel. Eighty percent of Mexico's lumber 

production is relatively low quality, of the third and fourth 

grades, and is primarily used for concrete forming. 

Because of poor equipment, sawing is inaccurate and the yield 

of wood is typically close to 40 percent. At many of the small 

mills, wood wastes are not utilized because sawmills lack chippers 

and equipment to handle the residuals. It is typical for small 

mills to allow local people into their sawmill after hours, to 

clean up the waste wood for fuel. 

The low degree of vertical integration in the industry results 

in high distribution costs and in an inefficient marketing system. 

Deloitte & Touche described the Mexican wood products distribution 

system as "far from a uniform process flow, but rather is a highly 
regionalized, fragmented system replete with logistical complica- 

tions and inefficiencies. With the exception of five large 

distribution operations that successfully import from the United 

States, most Mexican woodprocessors are very small businesses with 

a cultivated set of familiar buyers. The distributor/buyer 

relationship is often based not on competitive pricing and service, 



but built on regional and family ties." 

Sawmill cost structure 

A recent World Bank study estimated that the cost structure of 
lumber production in Durango and Chihuahua was approximately: 

Roundwood 73 % 
Labor 16 % 
Energy 2% 
Maintenance, etc 4% 
Administration 5% 

Total 100% 

paior Forest Products Com~anies 

The primary lumber producing states are Durango, Chihuahua, 

Michoacan, Jalisco, and Oaxaca. Based on the number of sawmills 

relative to lumber production, the average mill size in Michoacan 

is much smaller than in Chihuahua and Durango. Table 11 lists the 

major producers in the latter two states, and indicates how 

concentrated the larger mills are. In Chihuahua, all of the major 

mills, with one exception, are located either in the town of 

Chihuahua or in Parral. In Durango, 80 percent of the mills are 

located between the cities of Durango and Santiago Papiasquiaro, 

with almost all the large producers clustered near the city of 

Durango. Michoacan has hundreds of small producers scattered 

through the mountainous state, but almost all of the larger mills 

are located in the Uruapan-Patzcuaro-Morelia area. Guadalajara is 

the main commercial center for the sawmill industry in Jalisco. In 

Oaxaca, the cities of Oaxaca and Puebla are the two most important 

sawmill centers. 



Table 11. Major Lumber and Plywood Producers in Chihuahua and Durango 

Company 

Chihuahua 

Bosques de Chihuahua 
Duraplay de Parral 
lndustrializadora Forestal San Paulino 
Maderas Sisoguichic 
Maderas Tutuaca 
Panales Ponderosa 
Rachali de Chihuahua 
Sepulveda Manufacturera 

Durango 

Cia. Triplayera de Durango 
Cia. Maderera del Guadiana 
Enchapados Alfa 
Fabrica de Muebles Durango 
Forestal Bosques de Durango 
Forestal Chapultepec 
Forestal Halwn 
Grupo lndustrial Durango 
Grupo Industrial Guadiana 
Industrial Pinos Altos 
lndustrializadora de Maderas de Dur. 
Maderas Pinelli 
Pino Exporta 
Plywood Ponderosa de Durango 
Productora de Triplay 
Triplay Y Maderas del Norte 
Triplay Plywood Ponderosa de Durang 

Location Lumber Plywood Particle- 
board 

Chihuahua X X 
Pa rral X X 

Chihuahua X X 
Chihuahua X 
Chihuahua X 
Chihuahua X 
Chihuahua X 

Parral X 

Durango 
Durango 
Durango 
Durango 
Durengo 
Durango 
Durango 
Durango 
Durango 
Durango 
Durango 
Durango 
Durango 
Durango 
Durango 
Ourango 
Durango 

Source: CNlF 

Note: These companies have been described as "some of the 
larger produces in this region" 



plvwood Industry 

The plywood industry in Mexico consists of 35 plants which 

consume roughly 7-8 percent of the total roundwood harvest, or 

about 556,000 m3 in 1991. The total production of plywood in 

Mexico in 1991, about 565 million square feet (on a 3/8") basis, is 
the production equivalent of 3.5 average-sized mills in the United 

States. 

Plywood production in Mexico has been decreasing steadily 

since 1982, when 313,000 m3 of softwood plywood were produced 

(Table 12). Total production of softwood plywood in 1992 was only 

157,000 m3, and this was expected to fall to 141,000 m3 in 1993. 

Most of this production is of ponderosa pine, and is used in the 

furniture industry. There is increasing demand in Mexico for U.S. 

softwood plywood for use in concrete forming. Imports of U. S. 

plywood increased from only 7,000 m3 in 1986 to 181,000 n3 in 1992, 

and were expected to reach 195,Oo m3 in 1993. This level of 

imports will represent about 58 percent of Mexican consumption of 

softwood plywood. 

Hardwood plywood production has been much less important in 

Mexico. Temperate hardwood plywood production peaked in 1991 at 

only 9,000 m3, and declined to an estimated 7,000 m3 in 1993 (Table 

13). About 90 percent of temperate hardwood plywood consumption is 

provided by imports from the U.S. Tropical hardwood plywood 

production has decreased steadily from 55,000 m3 in 1984 to an 

estimated 10,000 m3 in 1993. The decline in production has been 

attributed to pressure to decrease logging in tropical forests in 

Mexico. In 1992, 41,000 m3 of tropical hardwood plywood were 

imported from Indonesia. to supply the needs of the furniture 

industry. 



Table 12. Mexico's Softwood Plywood Production and Trade 

Year Production Imports Exports Consumption % from 
(Volume in thousand cubic meters) U.S. 

Source: U.S. Foreign Agricultural Service 

Table 13. Mexico's Temperate Hardwood Plywood 
Production Imports Consumption 

(Volume in thousand cubic meters) 

Source: U.S. Foreign Agricultutal Service 

% from 
U.S. 



Machinery in the plywood plants is typically 15-20 years old, 

but there has been some investment in equipment in recent years. 

The cost structure for plywood production has been estimated by the 

World Bank at: 

Roundwood 63% 

Resins 4% 

Energy 9% 

Maintenance, etc 5% 

Labor 10% 

Administration 9% 

Total 100% 

particleboard and other reconstituted ~ a n e l s  

Particleboard 

There are 9 particleboard plants, three hardboard (fiberboard) 

plants, and one MDF plant operating in Mexico. These plants are 
scattered through Mexico to take advantage of residual or waste 

fiber produced by the nation's sawmills. 

Particleboard is by far the leading reconstituted wood panel 

product, accounting for about 90 percent of total production in 

Mexico in 1992. The mills have been described as "relatively 

efficient" by one industry expert. Production was stagnant between 
1985 and 1992, at around 400,000 cubic meters per year (Table 14). 

In 1992, Mexican particleboard plants were operating at 59 percent 

of capacity. Three particleboard plants closed down in 1993, 

tttemporarilytl, because of weakness in the furniture industry. 

Mexican production was expected to drop to only about 325,000 m3. 

U.S. exports of particleboard to Mexico increased from 10,000 



m3 in 1985 to more than 75,000 m3 in 1992. U.S.-made particleboard 
had about a 16 percent share of the Mexican market in 1992. In 
1993, imports of U.S. particleboard were expected to increase to 

about 100,000 m3, which, with lower Mexican production, would mean 

that U.S. imports would account for roughly 24 percent of produc- 

tion. The duty on imports of U.S. particleboard is currently 20 

percent, and is to be phased out over a ten year period under 

!$AFTA. 

Particleboard in Mexico is used primarily in the furniture 
industry. In general, Mexican furniture manufacturers believe that 
U.S. particleboard is superior to that produced in Mexico in terns 

of internal bond, uniformity of thickness and general quality 

control. Mexican particleboard has a lower density (30-40 lbs/ft3) 

than U.S. boards. Mexican particleboard is sold in many thickness- 

es, ranging from 2mm to 38m, 0.91, 1.22, and 1.83 m in width, and 

lengths ranging from 1.83~1 to 7.32 m. 

Exact figures on the consumption of waste wood fiber by 

Mexico's particleboard plants is unavailable, but data on one of 

the larger producers is indicative of the industry. Paneles 

Ponderosa has a large particleboard plant in Chihuahua that exports 

30 percent of its production to the U.S. The plant has a capacity 

of 131,000 m3, of which 60 percent is standard particleboard and 40 

percent is melamine laminated board. This plant utilizes much of 

the waste fines, bark and chips from sawmills belonging to the 

Ponderosa group. Residual chips provide 70 percent of their raw 

material needs. In addition, it uses 30 percent roundwood to 

produce chips. One recent study estimates that the industry 

average is 25 percent roundwood and 75 percent residual chips. 

Industrias Resistol, the largest particleboard producer in 

Mexico, operates two laminated and particleboard plants (one 

location), in Michoacan, relatively close to Mexico City. 

Recently, ~ndustrias Resistol and Paneles Ponderosa, the two 



largest particleboard-producers in the country, have formed a joint 

marketing company, Decorlam. Now Paneles Ponderosa covers the 

export market, while Resist01 concentrates on the Mexico City 

market. 

Table 15 lists the existing particleboard plants in Mexico and 

their rated capacities. The only expansion in recent years has 

been a new line of 45,000 m3 capacity that Maderas Conglomeradas 

added at its San Juan Ixhuatepec complex. However, a company in 

Tijuana is reportedly in the process of setting up a used 

particleboard plant there to take advantage of the large quantity 

of wood wastes from the woodworking maquiladora plants. 

Hardboard 

There are three hardboard plants in Mexico, owned by Maderas 

Conglomeradas, S.A., Fibrasin, S.A., and Fibracel, S.A. Fibracelts 

plant, located in Ciudad de Valles in San Luis Potosi, is currently 

not operating. It reportedly has an annual capacity of 125,000 m3. 

Hardboard production in Mexico fell from a high of 63,000 m3 in 

1987 to only 23,000 m3 in 1989. Since then, production rebounded 

somewhat, to 44,000 m3 in 1992. Production in 1993 was expected to 

be about the same. Production has been limited to about one-third 

of capacity because of a lack of suitable raw material. Hardboard 

is used in the automotive industry (25%), furniture industry (30%), 

doors (25%), paneling (10%) and packaging (10%). 

As recently as 1991, about 20,000 m3 of Mexican hardboard was 

exported each year. Currently, Mexico is not exporting hardboard. 

Imports of U.S. hardboard jumped from 8,000 m3 in 1990 to 20,000 m' 

in 1992, which was about 30 percent of the total market. Current- 

ly, the duty on imports of hardboard from the U.S. is Is%, but this 

duty will be phased out over a five year period. Brazil has also 

supplied about 4-5,000 m3 o f  hardboard . .  . . to Mexico each year for the 

last several years. 



Table 14. Mexico's Particleboard Production 

Production Imports Exports Consumption 

(volume in thousand cubic meters) 
1982 412 12.6 2 
1983 335 2.7 72 
1984 379 2.4 66 
1985 395 10.4 60 
1986 403 20.9 111 
1887 423 . .31.6 118 
1988 419 29.8 136 
1989 414 54.1 70 
1990 352 60.6 4 1 
1g91 41 4 55.2 27 
1992 405 75.6 0 
1993 325 100.0 0 

% from 
U.S. 

Source: U.S. Foreign Agricultural Service 

Table 15. Mexican Particleboard Plant Capacity - 1993 

State Company City 

Chihuahua Duraplay de Parral, S.A. de C.V. Parral 
Paneles Ponderosa, S.A. Chihuahua 

Durango Gnrpo Guadiana, S.A. Durango 
Maderas Moldeadas, S.A. de C.V. Durango 

Annual Capacity 
MMSF MCM 

Jalisco lndustrias Emman, S.A. de C.V. Ocotian 17 30 

Mexico Maderas Conglomeradas, SA de C\ San Juan lxhuatepec 4 5 80 

Michoacan Industrias, S.A. Zitacuaro 
Oaxaca Novapan de Mexico, S.A. Oaxaca 
Yucatan Comasa Colonia 

Total 38 1 674 

Notes: MMSF= million square feet'on a 314 inch basis 
Maderas Conglomeradas includes 1993 expansion 

Source: National Paflicleboard Association 



Faced with a decreasing supply of raw material and increasing 

competition from U.S. products, some producers in Mexico are making 

efforts to modernize and to ensure a more stable supply of raw 

material. For example, Fibracel is modernizing its Ciudad de 

Valles hardboard plant, and is in the processing of establishing 

eucalyptus plantations to provide a more stable supply of raw 

material. 

Medium Density Fibreboard (MDF) 

There is only one MDF plant in Mexico, owned by Maderas 

Conglomeradas in the state of Mexico located in San Juan Ixhua- 

tepec, just north of Mexico City. Although its capacity is 25,000 

m3, it has not produced at that level since 1989. In 1990 and 

1991, the plant produced only 7-8,000 m3. The company claimed that 

a shortage of suitable chips in the domestic market prevented a 

higher operating rate. In the early 19900, they began importing 

softwood logs for processing into chips to ensure adequate raw 

material supplies. 
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A recent survey done for the American Hardwood Export Council 
provides an excellent profile of one of Mexicots major wood using 

industries. There are approximately 2,000 domestic furniture 

manufacturers (does not include maquiladora plants) in Mexico 

today. About 40 percent of these are located in Jalisco, 40 

percent in the Mexico City area, and the remainder are mostly 

cpncentrated in Tijuana, Aguascalientes, Monterrey, Chihuahua and 

San Luis Potosi. 

The furniture industry has traditionally used domestic pine or 

tropical species such as mahogany. The domestic lumber supply is 

viewed as unreliable and of low quality by furniture manufacturers. 

The furniture manufacturers are generally small in size. Of 

the 174 "majorw companies interviewed for this AHEC study, 60 

percent had fewer than 51 employees. Only 10 percent employed more 

than 100 workers. 

Lumber represented 62 percent of the manufacturerst raw 

material costs. Sixty-five of the firms interviewed purchased only 

softwood lumber; of the 109 that purchased both hardwood and 

softwood, softwood was still dominant, representing 65 percent of 

the total. While almost all of the imported hardwood lumber 

purchased by these firms was kiln-dried, only 54 percent of the ,*, 

domestic hardwood lumber was kiln-dried. 

The method of purchasing hardwood lumber of domestic species: 
.\ 

gives an interesting focus on the lumber distribution channels inEd 

Mexico. About 22 percent was purchased directly from the primary . 
sawmill, another 38 percent from a secondary mill, 20 percent& 

through a broker or wholesaler, and 14 percent was purchased' 

directly from mills outside of Mexico. L 

Two of the larger furniture producers who were contacted by 



~eloitte & Touche in their analysis of the ~exican wood markets 

were : 
- Grupo Dixy, Sr. Victor Urquiza- a well known furniture 

manufacturer 

- Early American, Sr. Rafael Meza Cancino - one of the largest 
Mexican furniture manufacturers. 



Enternational Trade and Mexico's Forest Industry 

Imports of foreign wood products, primarily from the United 
States, have been taking an increasing share of the Mexican 

domestic market. Some forecasters expect that with the changes due 
as a result of NAFTA, imports from the U.S. will accelerate, taking 
an even greater share of the Mexican market, thus driving Mexican 

primary forest production even lower than its current level. 

~exico's forest industry had been largely protected from the 

impacts of foreign competition until the mid-1900s. Prior to 1986 

import tariffs on forest products were as high as 40-50 percent. 

The procedures for importing wood products were complex, and a 

state-owned monopoly controlled all imports of newsprint. As 

shown in Table 16, tariffs in 1993, just prior to NAFTA, averaged 

between 5 and 20 %. 

Under NAFTA, duties on most types of lumber and plywood will 

be phased out over a lo-year period. This relatively slow 

reduction should allow sufficient time for Mexico's industry to 

adjust to the lower level of protection. 

U.S. Exports 

A number of observers have commented that Mexico's trade 

statistics are not accurate. Because the U.S. supplies about 95 

percent of the softwood and temperate hardwood products covered in 

this section, we have chosen to use U.S. export statistics to 

Mexico rather than the Mexican import statistics reported by the US 

Foreign Agricultural Service in their annual reports on Mexico. 

Total value of wood products exports to Mexico (not including 
pulp and paper) have soared in recent years, and Mexico is now the 

third most important market for U.S. forest products exporters. In 

1989, the value of U.S. wood exports to Mexico exceeded $200 

million for the first time (Fig. 9). By 1992, the value had grown 



Table 16. Mexican Tariffs on Imports of U.S. Wood Products 

HS code Product 1993 Phase-out 
Duty Period 

(Percent) (years) 

4401.21 softwood chips 
4401.22 hardwood chips 

4403.2 softwood logs 
4403.9112 hardwood logs 

4407.1 0.01 planks, boards and beams 15 1O(Q) 
4407.10.02 sawn pine or fir 10 1O(Q) 
4407.91 .O1 sawn oak 15 10(Q) 

4408 veneer 15 immediate 

441 0.1 particleboard 
4411 fiberboard 

4412.1 9.02 softwood plywood 15 10 

Quotas - tariff elimination schedules including (Q) above 
allow a certain amount of product into Mexico duty-free: 

softwood chips - 
planks, boards, 6 beams 
sawn pine or fir 
sawn oak 

Source: Foreign Agricultural Service 

66,500 metric tonnes 
9,500 metric tonnes 
11 9,700 metric tonnes 
3,325 metric tonnes 



to more than $500 million. Exports to Mexico eased slightly in 

1993, and for the first nine months the total value was down 5.1 

percent compared to the same period in 1992. 

U.S. WOOD PRODUCTS EXPORTS TO MEXICO i TOTAL VALUE, 1981 - 1993 

1981 1983 1985 1987 1989 1991 1993 

Figure 9 - Source: U.S. Foreign Agricultural Service 

Logs 

Mexican imports of softwood log from the U.S. were only 24,000 
cubic meters in 1992 (Fig. 10). While that was twice the level of 

1987 exports, it only represented 0.3% of the total softwood 

harvest in Mexico. Temperate hardwood log imports are a slightly 

smaller volume (17,000 m3 in 1992), but represent between 3.5 - 4.5 
percent of the total harvest of temperate hardwoods in Mexico. 

U.S. log exports to Mexico declined sharply in 1993: for the first 

nine months of the year softwood log exports were down 2 7 . 7  percent 



in volume, and temperate hardwood log exports were down 38.5 

percent, compared with 1992. 

US LOG EXPORTS TO MEXICO 

I 'VOLUME BY SPECIES, 1981 - 1993 

I M Softwood I Hardwood 

Figure 10 

Softwood lumber 

The United States supplies almost all of Mexicots softwood 

lumber imports. Exports from the U.S. to Mexico increased from 

214,000 cubic meters in 1984 to 949,000 m3 in 1992, an increase of 
344 percent (Fig. 11). Imports of U.S. lumber accounted for 

roughly 29 percent of Mexico's total consumption of softwood 

lumber, up from only 9 percent in 1984. However, lumber shipments 

to Mexico dropped sharply in 1993, and will likely total only 

41 



around 750,000 m3 for the year. Much higher prices for U.S. lumber 

and a slowdown in Mexicots economy were the causes cited for the 

decline in U.S. softwood lumber exports to Mexico. 

S o f t w o o d  

lumber exported 

from the U.S. to 

Mexico is primarily 

lower quality. In 

the Mexican system 

of grading lumber, 

the U.S. imports 

are mostly of the 

3rd and 4th grades. 

In 1991, the 

U.S. EXPORTS OF SOFTWOOD LUMBER 
VOLUME TO MEXICO 1984 - 1993 

Western Wood I 1985 1987 1989 1991 1993 1 
Source: WWPA 

P r o d u c t s  

A s s o c i a t i o n  Figure 11 

analyzed the 

invoices of its member companies for lumber going to Mexico. The 

grade breakdown of this western lumber exported to Mexico was: 

Selects 2.3% 

Shop 23.2% (primarily 5/4 53 Shop and Shop outs) 

Commons 22.3% (mostly 5/4 Box and Misc.) 

Dimension 47.8% (mostly 211 #2 & Btr dimension) 

Timbers 4.4% 

Most of the lower quality softwood lumber exported from the 

U.S. to Mexico goes to maquiladora plants along the border. These 

in-bond companies process the wood and re-export higher added value 

products such as moulding to the U.S. market. Maquiladora plants 

rely almost exclusively on U.S. softwood and. hardwood lumber, 

veneers, and reconstituted panel products. For example, Louisiana 



Pacific exports Redwood to Ensenada, in Baja California, where it 

is converted into fencing and other products (they had intended to 

barge but are still mostly trucking the lumber). 

Hardwood lumber 

The U.S. also supplies most of Mexico's temperate hardwood 

luxnber imports. The volume increased from 39,000 m3 in 1984 to 

127,000 m3 in 1992, an increase of 226%. Imports declined slightly 
4 

during most of 1993, and will likely total around 122,000 m3 for 

the year. Imports from the U.S. account for roughly 50% of 

Mexico's consumption of temperate hardwood lumber. 

U.S. HARDWOOD LUMBER EXPORTS TO MEXICO r- ANNUAL VOLUME, 1984 - 1993 

Figure 12 



Plywood 

The American Plywood Association has been actively promoting 

U.S. plywood in Mexico, and their promotional efforts are slowly 

paying off. U.S. softwood plywood exports to Mexico increased from 

only 20,000 m3 in 1984 to 181,000 m3 in 1992, and are likely to 

increase to around 195,000 m3 in 1993 (Fig. 13). The share of U.S. 

softwood plywood in Mexico's total consumption increased from 8 

.percent in 1984 to around 55 percent in 1992 and 1993. 

S o f t w o o d  

veneer exports from 

the U.S. to Mexico 

increased rapidly 

in recent years, 

surging from 75,000 

square meters (3/8) 

basis in 1989 to 

over 365,000 square 

meters in 1992. 

However, in 1993 

this volume plung- 

ed, and will likely 

total less than Figure 13 
60,000 square 

U.S. PLYWOOD EXPORTS TO MEXICO 
VOLUME BY SPECIES, 1981 - 1993 

1982 1984 1986 1988 1990 1992 

SOFTWOOD HARDWOOD 

meters for the year. 

Exports of hardwood plywood from the U.S. to Mexico have also 

increased, but not as rapidly as softwood plywood. U. S. exports 

were only 4,000 m' in 1984, but increased steadily to 82,000 m3 in 

1992. Because of a decreased demand for furniture production, 

hardwood plywood exports to Mexico declined slightly in 1993, to 

about 67,000 m3. On the other hand, hardwood veneer exports to 

Mexico, which more than doubled in volume between 1990 and 1992, 

were up 85 percent for the first nine months of 1993, compared with 

the previous year. 



Wood-based Panels  

In  addi t ion  t o  lumber and plywood, U.S .  expor ts  t o  Mexico have 

become increas ingly  important i n  o t h e r  products. For example, U.S .  

exports  of par t ic leboard  t o  Mexico increased from 21,000 m? i n  1986 
t o  more t h a n  75,000 m3 i n  1992 (Fig.  1 4 ) .  The volume of "o ther  
pane l sw,  which inc ludes  hardboard, medium d e n s i t y  f ibreboard ,  and 
some o t h e r s ,  soared from only  3,000 m3 i n  1986 t o  over  102,000 m3 
i n  1992.  

U.S. EXPORTS TO MEXICO, 1981-1993 
VOLUME OF PARTICLEBOARD & OTHER PANELS 

I @@j ParticleboardB Other panels I 
Figure 14  



U.S. I m ~ o r t s  of Mexican Fores t  Producth 

Previous sec t ions  of t h i s  r epor t  have discussed t h e  many chal lenges 
fac ing  Mexicots f o r e s t  products indus t ry .  However, U.S. imports  of 
wood products  from Mexico have expanded r a p i d l y  i n  r e c e n t  yea r s ,  
growing from $90 m i l l i o n  i n  1985 t o  over  $291 m i l l i o n  i n  1992 ,  a 

143 percent increase (Fig. 15) .  Mexico is t h e  t h i r d  most important 

source of wood products f o r  t h e  U.S. market, behind only  Canada 
($4 .5  b i l l i o n  i n  1 9 9 2 )  and Indonesia ($399 m i l l i o n ) .  11.5. imports  
of wood products from Mexico were up 3.8 percent f o r  t h e  first n ine  

months of 1993,  compared with t h e  previous year .  Much of t h e  wood 
p roduc t s  which t h e  U.S.  imports are from t h e  maquiladora p l a n t s  
along t h e  border ,  which use p r imar i ly  raw m a t e r i a l s  from t h e  U.S. 

1 U.S. IMPORTS OF WOOD PRODUCTS 
FROM MEXICO, 1984 - SEPT 1993 

1985 1987 1989 1991 93 

Figure 15 



vaauiladora Plants 

There are approximately 200 furniture manufacturers (as of 

1991) in the maquiladora industry, of which 78 percent are located 

in the sates of Baja California, Chihuahua and Tamaulipas along the 

~.S./Mexico border. Although exact statistics on this industry are 

unavailable, these 200 plants reportedly produce nearly as much 

product (by value) as the 2,000 domestic furniture manufacturers. 

In addition, a number of these maquiladora plants are using 

U.S. based raw materials to produce moulding and millwork products, 

picture frames, and other value-added products. Some of these 

plants are quite large, and even though they are not primary lumber 

producers, they generate enough wood waste to power cogeneration 

facilities. For example, the Acevedo Group in Tijuana consumes 

more than 100 MMBF of lumber per year, and the waste wood generated 

is trucked to a cogeneration facility in California. 

Sianificance of NAFTA 

The maquiladora plants along Mexico's northern border are the 

most efficient facilities in Mexico for producing furniture, 

moulding, millwork, doors, and other finished wood products. 

Currently, these mills are only allowed to sell into Mexico's 

domestic market if they pay duties of 10-20 percent on the U.S. 

lumber and plywood used to produce their products. As NAFTA is 

phased in, these maquiladora plants will be able to sell more and 

more of their production into the domestic market. Because these 

mills are so much more efficient than the traditional domestic 

producers, it will become even more difficult for the traditional 

primary and secondary wood products producers to compete and remain 

in business. 

A 1991 Mexican study indicated that the impact of NAFTA on 

Mexico's forest products industry may vary by sector. For example, 

a price comparison of softwood lumber and particleboard from the 



U.S. versus Mexico showed that even with the duty in place, U.S. 

products in 1991 were still less expensive. The removal of the 

duty would be expected to affect a relatively small change in price 

and competitiveness, since the U.S. softwood lumber was already 

priced lower than its Mexican counterpart. On the other hand, U.S. 

hardwood lumber was more expensive than Mexican lumber with the 

import duty in place; therefore removing the duty might be expected 

to result in a more significant increase in demand for the cheaper 

U.S. wood. 

Other studies, also done in 1991 and 1992, demonstrated repeatedly 

that Mexican products were price much higher than similar products 

from the U.S. Another comparative study, done also in 1991, 

indicated that prices of Mexican lumber were about 300% higher than 

similar grades of lumber in the U.S. And a 1992 World Bank 

comparison of U.S. and Mexican products, f.0.b. Mexico City, showed 

that U.S. lumber was 21 percent less expensive than Mexican lumber, 

U.S. particleboard was 14 percent less expensive, and U.S. plywood 

was 20-38 percent less expensive. 

A number of observers have noted that Mexico's domestic wood 

products industry has enjoyed a certain level of protection from 

international competition. Combined with the relative 

inefficiencies and higher prices of the Mexican producers, the 

conventional wisdom has been that NAFTA will be the ruin of the 

industry in Mexico. 

However, many Mexican producers were not opposed to NAFTA, and 

it is quite likely that NAFTA will not be the devastating influence 

once thought. Prices for U.S. manufactured forest products have 

increased considerably since the above comparisons were made, and 

demand is expected to remain high in the U.S. So Mexican wood 

products manufacturers don't necessarily face a flood of inexpen- 

sive lumber and other products coming in from the U.S. Certainly 

there will be increased competition, and this will force the 



industry in Mexico to .become more rationalized and more efficient. 

~ u t  the Mexican companies shouldn't be "forced out of business 

overnight. 

First, there is a shortage of lumber, and to a lesser extent, 

panel products in the U.S. This has forced prices higher, and most 

analysts do not expect prices to lower significantly from current 

levels. Second, the duties under NAFTA are being phased out 

gradually, most over a ten year period, which should give the 
-. 1 Mexican industry adequate time to adjust. Finally, NAFTA is 

expected to boost economic development in Mexico, which will mean 

a higher level of construction and infrastructure development, all 

of which will mean a much greater demand for wood. 

I The American Forest and Paper Association, on behalf of u . S .  
wood products producers, has filed a petition to accelerate the 
tariff reduction schedules. 



PULP AND PAPER 

Declining Wood Use 

The use of virgin wood fibers in the pulp and paper industry 

in Mexico has been declining since 1987. This decline has been 

offset with imported wood pulp, which in 1992 represented 52 

percent of all wood pulp consumed in the country (chemical and 

mechanical). The virgin wood pulp produced in Mexico is even less 

significant when compared to total pulp consumption: it is less 

than 20 percent of the total. 

Many reasons have and will continue to dictate the low usage 

of Mexican wood fiber for pulp and paper. 

- dwindling domestic wood sources. 
- the worldwide industry recession which has flooded the 

market with high quality, low priced, imported pulp. 
- a yet unproven government sponsored reforestation program 
consisting of fast growing eucalyptus and pine. 

- continued availability of low cost, high quality pulp from 
the U.S. and Canada under NAFTA. 

- significant pulp production capacity dedicated to secondary 
and non-wood fibers, although both bagasse and straw will 

probably decline in use in favor of imported wood pulps. 

P u l ~  ~roduction decline 

Total pulp production in Mexico peaked in 1985 at 818,000 

metric tons. production decreased slowly, reaching 705,000 mt in 

1991, butthen plunged 20 percent to only 560,000 tons in 1992. In 

1993, pulp production declined even further. Bagasse and straw 

pulp production has been relatively stable during the last decade; 

virtually all of the decline in pulp production has been in 

mechanical or chemical wood pulp (Figure 16). 
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of imports has been increasing: imports accounted for about 26 

percent of Mexico's pulp consumption in 1983, but supplied about 52 

percent of the total in 1992 (Table 17). Most of the imported wood 

pulp is sourced from the U.S. and Canada. 

In an effort to secure a more reliable supply of fiber, 

Mexican pulp mills have attempted to import woodchips from other 

countries. Trial shipments of woodchips from Brazil and Chile were 

- mostly unsuccessful, according to the FAS, because of poor port 

handling and inadequate inland transportation systems. Mexican 

pulp mills temporarily imported significant quantities of woodchips 

from the U.S. (110,000 metric tons in 1988 and 138,000 metric tons 

in 1989) (Fig. 18). After this surge, the volume declined steadily 

to about 60,000 mt in 1992, and in 1993 

essentially no wood chips were exported to Mexico. 

U.S. WOODCHIP EXPORTS 
C/) - VOLUME TO MEXICO, 1981 -1 993 

Figure 1 8  





In Mexico, companies have been aggressively substituting 

secondary fiber for virgin pulp. In 1992, reported the journal 

p a ~ e ~ ,  total domestic fiber consumption was 3.1 million metric 

tons. Secondary fiber usage accounted for 73 percent of the total, 

or 2.3 million metric tons, putting Mexico in the category of one 
of the top recyclers in the world. Around 45 percent of the 

recycled fiber is imported, mostly from the U.S. Imports of 

.secondary fibers in Mexico increased from 806,000 mt in 1988 to 

1,048,000 mt in 1992. 

Current Wood P u l ~  Production 

only two mills currently produce virgin wood pulp: 

- Cia. Industrial de Atenquique in the state of Jalisco, and 
- Celulosa y Papel de Michoacan, SA 

All of the pulp mills which used wood fiber in the states of 
Durango and Chihuahua, the primary sawmilling states in Mexico, are 

currently closed. 

Cia. Industrial de Atenquique is a subsidiary of Grupo 

Industrial Durango, SA de CV. The mill manager is Juan Montufar 

C., phone 341-50004; fax 341-50178. This is an integrated pulp and 
paper facility. The pulp mill has a productive capacity of 140,000 

metric tons per year of unbleached and semi-bleached kraft pulp. 

They produce mostly softwood pulp, but also some hardwood pulp. 

According to the Jnternational P u l ~  and P a ~ e r  Directon,' most of 

the raw material for this mill is roundwood chipped at the pulp 

mill (800,000 cubic meters per year), with some residual chips from 

local sawmills (40,000 cubic meters). Currently, the mill has 

plans to expand its capacity by about 34,000 metric tons per year. 

- See Appendix for list of Mexico's pulp and paper facilities. 



The CEPAMISA mill (Celulosa y Papel de Michoacan) is located 

in Cointzio, and is one of the Cia. Industrial de San Cristobal 
mills. This company is 49 percent owned by Scott Paper Company. 

The mill manager is Guillermo Tello, phone 451-60050; fax 451- 

60154. This is also an integrated pulp and paper complex. The 

pulp mill has a stated capacity of 93,000 metric tons per year, 

including 61,000 mt of bleached softwood kraft pulp and 32,000 rnt 

of bleached hardwood kraft. The raw material sourcing is split 

between roundwood chipped at the mill (240,000 cubic meters per 

year) and residual sawmill chips (240,000 cubic meters). In 

addition, the mill consumes about 5,000 dry tons of bagasse per 

year. 

Wood used at both Atenquique and Michoacan are mostly debarked 

in the woods leaving little waste for burning except for the fines 

from the chipping and screening operations. 

A number of other wood consuming pulp mills have been closed 

in the last several years, including: 

- Celulosa de Chihuahua SA, in Anahuac, Chihuahua - capacity 
of 140,000 metric tons of pulp per year. 

- Celulosicos Centauro SA, in the city of Durango - capacity 
of 63,000 metric tons per year. 

- Productora de Papel SA, in San Nicolas de 10s Garza, N.L. - 
capacity of 24,000 metric tons per year. 

- Fabricas de Papel Tuxtepec SA, in Tuxtepec, Oaxaca - 
capacity of 174,420 metric tons per year. 

In August, 1993, Paper magazine reported a forecast by Carlos 

Sacal, retiring president of the CNICP, that no "significant" new 

woodpulp projects are likely to be implemented in Mexico in the 

next five years. 

Information on pulp and paper mills in Mexico was obtained 

partly from the Camera Nacional de las Industrias de la Celulosa y 



del Papel, A.C. (CNICP). President of CNICP is Benito Lasky, 

address is Privada San Isidra X30, Colonia Reforma Social, Mexico 

D.F. 11650, Mexico. Phone 42-5-202-8603 or 52-5-202-8483; fax 52-  

5-202-1349. 

pul~wood markets 

As stated, the pulp industry has depended on sawmill residual 

chips for a only small portion of its raw material requirements, no 
more than about 10-15 percent. According to Wood Resources 

International (WRI), wood chips are typically purchased from local 

sawmills on an FOB mill basis nat prices that closely follow the 

average cost of delivered roundwood pulpwood". Contracts are 

negotiated on an annual basis, and because the sawmills on average 

operate at well below 50 percent of capacity, residual chips are 

not seen as a reliable source of fiber. 

WRI estimated the price of pine roundwood pulpwood in the 

north central region of the country, with an average transport 

distance of 300 kilometers. In 1992, this roundwood had a total 

delivered cost of between US$42-46 per solid cubic meter. By 

comparison, coniferous roundwood for pulp was selling at the same 

time for US$22-25/ cubic meter in Chile, $17-31 per in New 

Zealand, $27-34 per in the US South, and $ 5 9 - 6 1  per in Scandina- 

via. Since that time, Scandinavia has devalued its currency, 

making Mexico's wood cost close to the highest in the world. 

Percent of delivered cost 

Stumpage 11% 

cut, skid, load 24% 

Transport 42% 

Handling 7% 

Overhead 16% 

Total 100% 



paver Industrv 

Paper production in Mexico increased slowly during the last 

five years, growing from 2.58 million metric tons in 1987 to 2.82 

million mt in 1992. However, over that same time period paper 

imports increased from 66,000 mt to almost 850,000 mt in 1992. The 

share of imports in total paper consumption in Mexico increased 
from less than 3 percent in 1987 to nore than 24 percent in 1992. 

The government of Mexico is trying to privatize its state- 

owned paper companies. Pipsa, or Productora e Importadora de 

Papel, is one of Latin America's largest newsprint manufacturers. 

The state-owned corporation has three mills, one using bagasse, one 

using secondary fiber, and one using woodfiber. The government 
announced last November it intention to sell all three mills. The 

bagasse mill (in Veracruz state) and the woodpulp mill (in Oaxaca), 

have both been shut down. 

Although the use of pulp and paper wood residue for cogenera- 

tion purposes looks less than pessimistic, there is a noticeable 

movement to use gas and oil-fueled cogeneration in paper making. 

The investment in cogeneration by the paper industry is, in part, 

the result of the government easing its monopolistic control over 

electrical distribution. With the government allowing these 

cogeneration projects, the paper industry plans to benefit not only 

from potential energy cost reduction, but also from improved 
product quality by eliminating frequent power blackouts and voltage 

changes. 

Manufacturers of cogeneration equipment are almost entirely 

foreign companies with the exception of a Monterrey based boiler 

manufacturer called Cerrey. It is also common to do subcontracting 

of components with Mexican companies. Almost all the control parts 

are imported at this time. 



In short, there' will be very little opportunity for wood 

residue in the pulp and paper industry until a major reforestation 
program guarantees a long-term supply of virgin wood fiber. 



Mexican Market f o r  U.S.Wood Workina Eaui~ment  

According t o  t h e  U . S .  Department of Commerce, t h e  Mexican 
market f o r  wood working machine t o o l s  was US$ 15.8 mi l l ion  i n  1989. 
I n  1990, t h e  t o t a l  declined t o  $13.6 mi l l ion ,  but  then  increased  t o  
$14.3 m i l l i o n  i n  1991. I n  1991 ,  Mexican domestic product ion 
supplied around 1 2  percent of t o t a l  demand, while imports accounted 

. f o r .  88 percent .  I n  1990, t h e  U.S .  had a 63 percent  market s h a r e  

($8.2 m i l l i o n ) ,  while I t a l y  had an 11.9 percent  s h a r e ,  Spain 10 .7  

percent ,  and Germany 10.2 percent .  

lul Of I SAWMILL MACHINERY & WOODWORKING EQUIP. I 
t h e  1993 U.S. I U.S. EXPORTS TO MEXICO, F.A.S. VALUE I 
export  s t a t i s t i c s  
shows t h a t  U .S .  

expor ts  of sawmill 
machinery and wood 
working machine 
t o o l s  increased i n  
1 9 9 2  t o  about t h e  
same l e v e l  as i n  
1989 (Note: Fig. 1 9  

shows only s e v e r a l  

of t h e  major 
ca tegor ies  of wood 
working and sawmill 
equipment, it is  
not  a compilation 

Figure 19 

of a l l  c a t e g o r i e s ) .  However, i n  1993 U. 

equipment expor t s  plunged t o  i t s  lowest l e v e l  i n  t h e  p a s t  s i x  

y e a r s .  This dec l ine  can be a t t r i b u t e d  t o  a genera l  weakening i n  

t h e  f u r n i t u r e  and f o r e s t  products  indus t ry  i n  Mexico i n  1993, 
competition from European manufacturers,  and perhaps a drop i n  
purchase i n  an t i c ipa t ion  of lower t a r i f f s  on imports from t h e  u.S. 

once NAFTA was implemented. 



Following is a breakdown of imports of U.S. wood working 

machinery by industrial sector in Mexico: 

Sector Percent of 
Total sales Imports 

Furniture manufacturers 72% 68% 
Sawmills 11% 16% 
Plywood plants 7% 4% 
Particleboard, other plants 6% 3% 
Other related activities 4% 9% 

The majority of machinery used in the wood-converting and 

furniture industry of Mexico is from Italy, Gemany, Spain, the 

U.S. and Brazil. Most of the technology for plywood manufacturing 

is from the U.S., and German equipment is used in the composite 

panel industry. 

Currently, Mexico is the 7th largest market for exports of 

U.S. sawmill machinery; however, this represents only 1.5 percent 

of the total exports, by value. 

According to a U.S. Commerce Department study, the Mexican 

market for wood working equipment is highly receptive to U.S. 

manufactured equipment: 

"This receptivity comes from the fact that U.S. manufacturers 

share a tradition of high quality for their products. Other 

factors which favor U.S. manufacturers are the proximity 

between the United States and Mexico; the prompt response 

given by U.S. manufacturers to the requests from their 

customers; the large variety of equipment manufactured in the 

United States; the capabilities of the equipment; and famil- 

iarity with business practices of both countries." 

U.S. equipment is principally sold through Mexican representa- 

tives. None of the major U.S. manufacturers of wood working 

machine tools has manufacturing operations in Mexico. Promotion is 



typically through participating in trade shows, advertising in 

specialized magazines; and visiting clients. 

Biomass Eaui~ment 

As an indication of the market for U.S. manufactured equipment 

in biomass projects in Mexico, we examined recent statistics on 

U.S. exports to Mexico of several types of boilers used to produce 

steam. In contrast to wood working equipment, U.S. exports of 

boilers and boiler parts have increased rapidly in recent years, 

and although the trade slowed in 1993, it did not decrease sharply 

(Fig. 20). U.S. exports of boilers to Mexico increased from only 

about $500,000 in 1988 to around $4 million in 1992, and to $4.2 

million in 1993. U.S. exports of boiler parts to Mexico increased 

from about $2 million in 1990 to around $5 million in 1992 and 

1993. 

BOILERS AND BOILER PARTS 
U.S. EXPORTS TO MEXICO, 1988 - 1993 

1 
Figure 2 0  



Wood Residue ~vailabilitv 

No reliable statistics exist on the volume of wood waste in 

Mexico that is currently available, i.e., not being consumed by a 

board or pulp producer nor being used for energy production 

already. In addition, the inherent inaccuracies in Mexico's timber 

production statistics (reportedly off by as much as 100 percent) 

and lumber production statistics makes any quantitative analysis of 

wood residue flows virtually impossible. 

However, to illustrate the magnitude of residue availability, 

it is possible to utilize the statistics that are available to 

estimate the volume of wood residue that is produced in Mexico from 

the official industrial timber harvest (Table 18). We have 

used 1991 data for this example. 

Table 18. Mexico: Wood Residue Availability Analysis 

The following example uses 1991 data. 
M cubic meters 

Fuelwood harvest 10000 

Total Industrial Roundwood Harvest 7683 

Volume to sawmills and plywood mills 

plywood roundwood 
sawmill roundwood 
particleboard roundwood 

Residue production @ 50% 

plywood 
sawmill 

sub-total 

Less chips consumed by pulp mills 
Less fiber consumed by particleboard 
Less fiber consumed by hardboard 

sub-total 

Hourly volume @ 8,000 houn per year 
green tonnes 
dry tonnes 



The total industrial roundwood harvest in 1991 was 7.683 

million cubic meters. Note that this is less than the most 

conservative estimate of wood unofficially harvested for firewood 

(10 million m3). Of the industrial wood harvest, about 21 percent 

was roundwood utilized by pulp mills, 6 percent was firewood, 2 

percent was used to produce sleepers (railroad ties) and 1 percent 

for poles. The remainder, 5.391 million m3, was used to produce 
lumber, plywood, particleboard and other reconstituted board 

products. The total wood residue produced by sawmills and plywood - 
mills was just over 2.6 million m3. After subtracting out the 

residues consumed by pulp mills and for the various board products, 

there remains about 1.6 million m3. 

Assuming an average of 1 green tonne per cubic meter, and 

8,000 hours per year, this total residue for Mexico equals about 

200 green tonnes per hour, or about 100 dry tonnes per hour. 

In Table 19, the focus is on the primary wood processing 

states of Durango and Chihuahua. Using the above figure of 1.6 

million m3 of available wood residues for Mexico, we estimate the 

Table 19. Total surplus wood residue in M cubic meters 

Durango 
Chihuahua 

Less 30% unrecoverable or currently used 

Durango 
Chihuahua 

Available" tons of fiber per hour (8,000 hnlyear) 

Green tonnes 
Durango 40 
Chihuahua 25 

Dry Tomes 
20 

12.5 

Note: 1 cubic meter wood = 1 green tonne 
2 green tonnes = 1 dry tonne 



share in these two states based on their share of lumber produc- 

tion. Assuming the consumption of wood residues by pulp mills and 

board plants is roughly the same as for Mexico as a whole, Durango 

would have about 460,000 green tonnes of residues and Chihuahua 

290,000 green tonnes per year. If we assume that 30 percent of 

this Havailablew residue is unrecoverable or already being 

utilized, then Durango has about 20 dry tonnes per hour and 

Chihuahua 12.5 dry tonnes per hour of available wood residues. 

-. 
Obviously, a substantial amount of further investigation is 

necessary before a reliable estimate can be made of economically 
available wood residues in Mexico. Several key points regarding 

this analysis of wood residues should be emphasized: 

1. The amount of wood currently being consumed for fuelwood in 

Mexico has been estimated at anywhere from 10 up to 28 million m3. 

Even the lowest estimate, used here, is more than 6 times greater 

than the total wood residues generated from industrial wood 

processing. 

2. Because of the high cost of wood transport, a substantial volume 

of wood is left in the forest by loggers, and is never counted as 

part of the residue stream. These same high transport costs would 

prevent most of the logging residue from being utilized in regional 

power plants, but some additional wood, on the margin, could be 

expected to enter the system. If there is a market for the 

residues, an increase, albeit slight, in utilization of the timber 

harvested could be expected. 

3. As mentioned previously, many of the small mills lack the 

ability to recover sawmill residues, either as chips or hog fuel. 

Realistically, these small mills will not be able to afford the 

equipment to recover the residues, especially if they are a long 

distance from the location where the residue would be utilized. 

Over time, due to competition from U.S. products, a number of these 



small mills will likely close, and the production will be consoli- 

dated among larger mills. Residues from those facilities will be 

much more available to any type of energy generating system. 

4. The amount of wood consumed by pulp mills in Mexico has declined 

by about 50 percent, in 1993, from the quantity assumed in this 
example. Also, no we have not estimated the quantity of wood which 
might be supplied by plantations of fast growing species, either 
for pulp or a biomass plantations. Since, with very few excep- 

tions, commercial plantations of fast growing species have not yet 

been established, their utilization is only speculative at this 

point. 

5. Much of Mexico's lumber production is shipped rough to regional 

distribution centers, some of which goes to planing mills. The 

additional wood residues, in the form of planer shavings, have not 

been included in the above example. This represents an additional 

source of residue. 

In addition, most of the wood residues generated by maquila- 

dora plants are not included in the above analysis, and these also 

represent a sizable source of residues. 

6. One likely area to encourage the use of surplus wood residues is 

in providing energy for dry kilns at sawmills who do not currently 

have this capability. However, it is uncertain how much the demand 

for kiln dried lumber will expand in Mexico. Lumber is largely 

used for construction, but mostly in concrete forming, not in 
structural applications. Low grade, air dried lumber is perfectly 

adequate for this use. If more higher value lumber is available, 

through more kiln-drying, will the market consume it? IS the 

available timber supply of adequate quality to produce higher value 

lumber? These and other questions regarding the need for dry kilns 

should be examined in greater detail. 
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APPENDIX 

DIRECTORY OF MEXICO'S PULP AND PAPER INDUSTRY 



MEXICO 

1 Atenq~ique SA. CIO Industrial de; Alenquique. Joiisco 
2 Atlos SA, Popelero. Nuocolpan de Juorez 
3 Bidosoo SA, ~nulocturero de Popel; Mexico Cify, D.F. 
4 Celulox, de Fibros Mexiconos SA de CV; Apizoco, 

T l ~ x ~ o l ~  
5 Celu!oso y popel de Michmcon SA: Mortlio, Michmcon 

c 1  r - !  I h _ , -_ _._. _ . CIWA 
7 Chihuohuo SA de CV. Popelero de, lguol; Chihuohuo 
B Comerc~olizo~oro de Popeles lndustr~oles SA de CV, 

P~ogreso Industr~ol, V~llo Nicolos Romero, ?IolneponrIo 
$ cury:- \ 1 , c l a d  
10 Corporocion de Popeles Tecnicos y tspccioles SA de CV; 

Tlolneponllo 
1 1  Coyoocon SA, Fobrico de Popel; Mexico Cify 
12 Dtsttntodo SA de CV, Producloro Nocionol de Popel; 

Son luis Polosi 

clued ~ . ~ w w  5.- clcre 

14 m o r t o n o i e s ;  Mexico City. 0.L 
IS Fenix SA. Clo. Poptlero El; Mtxico City, D.F. 
16 Grup Indusl!~ol Durongo Celubsicos Centouro; Durongo 
17 Guojoloior~ SA de CV. Empas~es Modernos: El 

Sol10 Jol1sc0 
18 G~od3io~oro SA, Fobricos de Popel. Guodololoro 
19 Guadol~pe SA de CV Corioneio. 10s Reyes Acoquilpon. 

Lo Po2 
20 Hedo SA de CV, Popelero, 10s Reyes. LO Poz 

2 1 Higienicor de Mexico SA de CV; Son Nicolbr de lot 
Gorzo. Nuevo Leon 

22 lruho SA de CV. Popelera. Mexico Ciy, D f 
23 Kimberl<lork de Mex~co SA. Bolia M~ll, Son Juon oe! RIO 
24 KimberlyClork dt Mexico SA, Noucoipon Ml!I. 

Noucolpon de Juorez 
25 KimberlyClork de Mexico $A, Orizobo Mill: Exomeia, 

Verocruz 
26 Kroh SA; Mexico City, D.F. 

28 Mocelos SA de CV, Popclero de Lorelo y Pe SA de CV, 
Apiroco, Tloxcol 

29 kdruerio y Cio. SA de CV, Mcxico City. D.F. 
30 Moldonodo SA. Cio. Poptkro; Son Nicolos de bs 

GOrro 
3 1 kndocturos Gorgo SA de CV; Atizopon 
32 Mcxicono de Popel Per~odco SA; Trer Volles 
33 Mcxicono SA de CV, fndus!r~ol Popelero. Uruopon 
34 Mexico SA. Cojos Cotrugodos de, Lor Reyes. LO 

. I '  0 C I ~ ~ ~  t 
36 Monlerolo SA dt CV, Popekro; kpellooxtoc 
37 Monterrey SA. Fobrico de Popel; hbnkrrey 
38 Nevodo SA dc CV. Popelei0 del, Son ~ i g d  Mill: TO~KO 
39 Popeler de Colidod 51. Roioel SA de CV Son Roloel 

Mlil, Cholco. Tlolmonolco 
1 I 1 bk6[ 

4 1 Poblono SA, CIO . Induslr~ol Popelero; Pueblo 
42 Pondercel SA de CY Anohuoc, Ch~houhov 

,993 ~n,erna!,onal Pul3 Paper Dlreslw Ad03 m m w  IS38 



43 Ponderoso SA, Coftones; Son Juon del R ~ o  
44 Po~osi SA de CV, Fobricos de Popel. Son Luis Potosi 
45 Productoro de Popel SA; Son Nzolbs de 10s Gorzo 
46 Rimo SA, Cor~onero; 10s Reyes Acoquilpon. Lo POZ 
47 Son Cristbhl SA dc CV, Productos; Ecokpec 
48 Son Jose $A, Fobrico ck Popel; 10s Rejes Acoquilpon 
49 Son Jmn SA, fobrico de Popel; Son Mortin kxmelucon 
50 Son Francisco SA de CV F obtico de Popel. Lopez Morns 

M~il, Meitccli 
5 1 San Poblo SA de CV, Empoques Modernos; Mexico Civ, 

D.F. - 52 Sonto Cloro SA de CV, Fobrico de Popel; Sonto Cloro 
53 Smurfir Carton y Popel de Mexico SA, Cerro Gordo Mill; 

Sonlo Cloro 
54 Smurfit Cor~on y Popel dt Mexico SA dt CV, Los RC~CS 

Mill: 10s Reps lxlocolo 

55 M o d  SA, Fobrico de Popel LO. 10s Reyes Acoquilpon 
56 Sonoco de Mexico SA de CV, Plonlo Son10 Clofcl 

Mexico Civ, D.F. 
57 Sonoro SA, Celuloso y Corrugcdcs do Ot:e?or y PJDZO 

5 de Mop; NOVO~~C) 
$8 Todo Popel SA; lxtopalvco 
59 T i ~ n  SA, Empqus de Corton; Mon~erre~ 
60 Trondormocion de Popel Irobio SA: Mexico Ctty 
61 Tuxtepcc SA, Fobiicos de Popel. Tuxtepec 
62 Unipok SA; Cuernovoco 
63 Unlced SA de CV, Empoqur de Corlon; Mexico Ctty D f  
64 brocruzono SA de CV. Popelefo, Orizobo, Verocruz 
65 Xolopo SA, Celuloso y Popel de: Xolopo. Verocruz 
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Data: 
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Trpr d OpcnUw w. 
pilperbwd, m u t i n g  

h p e r  4 hporborrd Gndct 6 
Op,ciUlt: 
ROerBpuify:U1.000w 
P r i r  olcgories: 

~ i ~ i a I - - U I . U I O  Wy 
&atlrS: '-. 

CoMirrr baud. Food wmpina. 
Gay paw. KrJI bout. l(rafI w. 
KrafI nlppmg. Lkm?fba~d ba. Mill 
boud. shoe boud 

Papor 4 Rpqrbowd Mill 0111: 
Purpus 6 
Wms 7 (dlrc) . . 
Papu Machines: 3 

No. l.cy(rrda, W l W  1944. lrim 
wiOVl11m.m rgesd60.0 
mfrmn 

No 2. cylindu. inutkd 19%. lrim 
widu~ I 4 m . m  W 8 0 . 0  
W n  

No 3, eysndu. w l l c d  1974. rcbuill 
1984. Llm w d h  2.4 m. ra t .  
fOscd1200rmhin.siapar 

Rhvbders 2 
-5 2 
Power Pla l .  Valor 4 Enlu8nI 

Dab: 
Pw botltrs 3 
FudJ I& 100% oil 
lwbina la5OMW 
Purchlsta c W ~ i o l  paw 75.0 

MIYTJddy 
tflluen~ 5- 

clar~las, aeraols. Mllng ponds. 
~ O Q l O l  LWnN -- -- .--.----. - --- 

G U M N  UPE LA DE CV. 
  TON ERA 

I1 Call MCIILO PueLb 

XW LO, hrrok;aQLLllpan. Heuco 
Phorr 5219137 
P8nonnol: 
Clvnn 0lUvBaud Ft l iXR3DIG~ 
Urn D t ~ . : l w  M hbol WrQw 
PIN Ug: ManwI tuKwa Rotzr 
SLc DII.: Eduudo Va& R i a  
w DI1.:kurs ck4nquu 
Mlll Local iw: 
b Rycs Auquilpul W e ~ b o u d  mill) 
Curma R i  S4 Los Rya 

Csquilpn @@oud mill) 
- 

Guadalupr U Qt CW, Culonpn 
Km 17 Calf MuicoPuebL 
56(00LosRcyaApgUilpur*laRr 
Ea de wi. w i  
Phw. 521 11 331 
Pornanel: . . 
MI1 &I.: Felu RiM Govea 
ksl M i l l M g ~ . : ~  k. RiMRodriguu 
Rw Mill W.: knud tnwr Roqa 
T c n  Ugl.: Abfahm Riwa m u  
awtng:GuilramJimmR~ 
T d r l  Employo+s fbb LosrUon: 

125 
Typc of OppqUor paperbwd 
fhpor & Pqo$oarQ G n d u  & 
Caprcl(lu: 
Plincipal cllsg#Ls: 

conu~aling fntdi-373 mlry 
Wing b o h a r b 7  379 mVy 
ptst bouH16mh.  
m-1232Iwy 

h p t t  6 ~ l p t r b o u d  MIII 0ab: 
Pulgus: 3 
wws: 2 (cwal) 
Piper wntr. 2 

No. 1. cylinder. hstilkd 1W. nbui 
1981. t r h  wiQh 1.6 m. m. 
Sfsd 20.0 m s  silt pas. 
collu 

No 2. cylinda. hstlllcd 1966. rebum 
1979. Lrh width 1.2 m. m. 
w300m 

Rmindcrs 1 
s w u s .  2 
whrgcquipnan 
kdt. On nuchin. M l e d  1984. 

LrimwiQhl.7m.m m 4 0 0  
W n  

Pwor  Plat, Wabr I Emuenl 
Dl l r :  

P a a  boilers: 2 
F d s  &. l#n; oil 
Enm s p a m  

&Mlcrs. milas. rnlmg ponds ----- --- 
Rlmo M. Cl~lmn 
Km 22 3 Carl Meico.lucoco. Cd La 
tAaQ&leM. &l@ac 
56440 10s Rya Aoquilpan. La PU 
Edo de bico. Mexico 
Onw 597 517 01 

Slbcd~y d CM-d 6cr)drkQC 
udccv 

P o r n ~ t l :  
f i l l  Mp f clu hbol C o w  
ASsl Ulll Mgr . Imc M R I M  Rodw 
Plpa MI// MO; f elu R9u( ~ ~ I ~ L I U  

I a h  My k u l m o  MOluu Drl Ro 
Chul E ~ J  Lvw Robrlguu Donuqw 
Pru~h A ~ I  Ce~r Domrtquu 11 
Tolal Employru at This Lo6 Jon: 
32 

Type of OpnUon: w D o y b  
Papor b Pnperboard Gradu & 
Capacil~rs: 
Graot, 

Al l  Wid b1lYO1, CUSICO;~M ed~d.  
Md~~ru-CmIai baud. U l a  board 

Paper 4 Papahoard Mill O a k .  -5 
Pulpers 1 " .' 
w i s  1 (Conical) . ** 
Pap! wmes I 

NO I. ty~~nda. ~ W W  1 9 ~ . c i m  k 
widlh2Om.m -300 
mi. silt press, WCI 

h n a e r s  1 
Sheclas 1 
Povrr Pknt. Walor 6 Wluonl 

Dda: 
Powel boirers 1 
furbrasd.tOWoil 
Enlucn sm: 

drrlas, mators, vltllng pn& ----- - 
HEDA $A DL CV, PAPaERA 
&Id0 PosW 638 
~ M u i e o . O F , ~  
Phw. 528 71 29 
7* 1775821 m 
P o n ~ n e l :  
Re EnrlqueD1woubGbnu 
&I.: Akpndro hr*rrf Nu- 
sAp.klonioBatula 
M Ill Locallom: 
L o s ~ . L a P u . L Q  aeMerico 

(papubad mill) 

Hoda SA do CU, Papolm 
Km 23 5 Clrr  Muico.Tuurrr 
56440 La Rya. La Pu. EQ de 
L k J c o . ~  
Phw 8551300 
Ron. 6552977 
7- 1175827am 
Type d OptraUoa: papatnard 
P8ptr I Paporboard Gndrs & 
CapaciUu: 
G l & S  

hruoallng mcbivn. Lirrboud b i  
Paper 1 Papetbard Mill Data: 
P*l Mutnnu 1 

k11~1driniu.lrimWh2~m.nyl 
yxcd 140 0 QhIill - . - - . . . . -..- - 

HOWOMEX SA DE CV 
AQldo P0U 68 
~~. lI&cJb. Muwo 
Phorrc 241 72466  
Pononnol: 
Chnn olUv Bovd GwOm W MOlan 
Re trltique Morotb Guw 
Uur Dlr Eru~que Mar* SMI~W~II 
P ~ M  MOI Ctur h a l o  V u q w  
Ys ON &vier SiQ) b 1 1 0  

Put21 DII Sllradol Dc L m  Evnrlb 
k 1 &r DII kwl~;, lhtdu 

*e l l  

Can &IQC Bouys~~uck bdua 
l l d  &I 011 Jog  ZIlJtvu MW~lts 
Mil l  Locallonr: 
Ayrw ((&el rrull) 
. . - .-- . . . 

Howomrx SA do CV 
Aylllo Puslrl UI 
bpuco Ilrruu Merlu, 
R ~ ~ 2 4 1 1 2 4 b 6  . 
Typo ol Optnlion: l u p . 1  

Paper b Paperboard Glades 6 
Capacllrer 
CIIJcs 

Clsy~n~ ~ ~ I C I .  f wh10 f UIY 
lelrl tL111 (u&xl blytglrluy) k c  
~ E I U ~ L  IL(,<I 

- 
- -- 

3 

LRUNA SA nc LV. PWEW 
Qb lulfel~~ulu, 5911 Col V kl 
~ I Y L ~  AOlJu P W I  55433 . 

Mwic, D f  Mcxro . 
656 25 8 1 

Tckr. 1764192 lrsame 
FAX w 4 4  10 
Personnel 

I 

clmn 01 uu Boyd knbl~sy) 
Edvverlra 

PIcs M~ouel kcelus Lra 
Mul Du N~lo F t r ~ S o ( o  , . . 
aepuly Du.. w Luis 

' "' 

-Mu, 0 ~ . . k h ~ k r u d '  
RIas 

Rod Upr.:Evodio Rd~ lb  
a. Dil.:krt MU k u  
Ebt  ERg:WOlBaIQar  
Cllan Eng . Javiu kcdus I ' .I 

a. EQ.: hnrion Riven : : 
1Asdrm E n ~ . J u r l ~ S i ~  
Mill Louuocrt: 
m. O.F. @I9er 6 *g hll)st 
D l w i r l o ~ :  
TuI#~ko. $921. c . P . ~ .  Td w' 
25 81 .. . . 

. . , , .  
IruhWQtCV,P I . -:: 
w. SQTSB v p r ~  
W ~ . A P ~ 1 3  3 . =  
osseo w. of, )ctrico ?.ma . . . P h w : ~ 6 0  11 ;; A,. .. . . . . 
TCIK I ~ ~ ~ ~ Q & S W A  '!-.'.. ' :' 
~OIWfUl8l: . :a3;;~ : 1 , , 
Hi/r&t.:Migud kduS baz :.:,I .i .. 
ksr. M 1 I I M p l : ~ @ ~  a ;; 

~ u r m  ." : ' !ii  ;.*c:*g 
qpCr MI// &I.: Pbdo W&a . 

ChidEng.:Jou W b  winit: .. i ., 
Run ~AovVbscMa~lnR#r 
Tobl Emplqoes ql Tlth &aUw: 

205. a ,  ) I . .  . ." 
PlpaanployecS:l70 ,:.:. . . .  
Typo of OponUon: paper, 

WWd 
Paper I Paporboard Gndc? & 
capaclllu: 
TWI  pap^ II papbard opicity 

39.000 mVy 
PaptfcYuCpv:I7,003W . .. 
P w b r d  w l y .  22.003 mUy 
Plifuwl ulegotra. .:: ,., 

p a c k g i ~ 1 M r W 7 ~  mVy 
Iru lintrbolrb12.000 mVy 
CO(rw1in0 mdlm-10.000 rn 

Grades 
Corr~gartng medun, LhcrWd Letl 

Paper I Paporborrd Mill Dab: 
Pulpcrs 9 
Rclious 32 (conlu11 
Paper Mvhirrs 7 

No 1, kwrclrlniu. uWlW 1147. 
rebu~ll 1978. lrim wm 1.7 m. 
mr rpecd 120.0 Wmln 

No 2, borbrlnlu. WlM 1949. 
rtbu~ll 1916, lrlm wirtlh 2 0 m. 
m sped 1200m,mfl 

No 3, but&lnuc. WlM 11953. 
rrtDuil( 19GG. trim wiblh 22 rn. 
nor s(wd 130 0 WIN~ 

No 4 ~UJIJIIIIKI. WlM 1964. 
rrhllc 1980 lrlm wl t l l l l  1 .5 m, 
nur I20 0 Wmin 

NO 5 QIIIIOCI, ~wlled 1967, lllm 
w ~ d ~ t i  I 1 nl n u  spued 1030 
Wrntn 

Nu 6 IuulJllnrl vCJalea 1969. Ira 
r ~ d ~ t ~  ?01n nu 1330 
11~11L111 

t992-93 I~~larr~alronal Pulp 8 Pap 
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Pulp Cndes 6 C8paclllus: 
P~incipal I%WI ia 

~ecydcd llbtr ~faxssing-3.310 
mVr 

h p e r  6 Paperboard G n d a  6 
Capactlist: 
f%pe capacity 6.6K) mVy 
Principal calegoria 

l i n ~ i m i c - 6 . 6 2 0  Wy 
Grades 

Crew lissue. Crepe loding. Crtoing 
tissue. W i n  pp. lisue. 
Irrmling. Wd slrmglh titsue 

k p a r  6 Paperbwrd Mill Dab: 
Pulgecs- 2 
Rdtners 2 (double disc) 
RDcr Machines 1 
No. 2, kurd./pnlrcc, WJkd 1970. 

trim width 23 m, mu weed 
W.0 mhln 

Rcrrfnders 1 
t p a m l o n  R a m  
Paow produdion. 20.000 W hOmc 
~ d ~ r n ~  
Pbns lo inslall deinkiw piad lo nrppty 
20,030 ntty deinked fib, cnd a 
ncr, tissue mdine. lo irsraase 
mill's total poadion to 20.000 
m. 

MEXICO 
MFA PAPEL Y EMPAQUE 
~qlbo Poslal~~7 
Marlnrq N 1 . W  
Phone 7843 12 
hnonnal:  
OirB Zone Jawa Berm 
Dirmlml  Zone Jm Gam 
Qrmaiem Zm Raul Garda M 
Dir Pbn 6 Fim Mario P m  
ON. h m a n  R C J O U ~  bus~in RMIO 
Mlll Locrllon?: 
~n~squa  de Canon M. 

M a l l e f ~ .  N 1 (m L paptrboad 
mill, awcltno Dbno 

m a n  S A , ' ~ ~ Q &  dk* b r t o n  
Omcrship. 10% by Gw 

Imrrhl A!!$ !3 
Mipvel Barrapan 307 Re.. Cot. 15 dt 

64450 Monierry. N.L.. Mexlw 
RKm 788180 
I tkx. 382585 lilame 
hnonnal:  
Mill Mgr : JOSe Anpel S~MM 
ma3 Mgi Allredo W r a n  
Chiel Eng Ricardo Suare? 
Andr April Ramiro Hlkmnvs 
Plan. 6 Fmn, .hanclsco b r a s  
V.P. H m  Rei W i n  Ravrlo 
fob1 E m p l q t l  #I Thh Loulion: 

2.275 
Rpc cmployws 388 
Two ol Opmtlon: paper. 

paperboard. convwli 
h p ~ l &  P8pOrbD.rd%ddll& 
Capaclllas: 
Tdal paper 6 w W r d  capsdfy 
280,000 mVr 

Prpcca~acltV W ~ ~ V Y  
Papboard capxity 190.000 mVy 
Plincipal wltqotlcs 

pacbg!nahndusIlial-90,000 mVy 
Lrafl linerhard--134 0 rnUy 
corruV?dl~rrg npJ-vrlt -65 000 d' 

Grad?: 
COII,IQAI'I.~ I'W-j~rri t amboa~d k~an 

Paper 6 Paperbo8rd Mlll Dab: 
R~l lrrs 4 
Rrllrws A (6 ? tonlwlt 

Marlws 3 
Uo I qlimlr irmalkd 1970. him 

rrimhl9m mar -1000 
Wmtn 

Nn 7 slim inSIaIlCd 1919. him 
widlt~ I 9 rn, nux spcd 150 0 
m/min 

No 3. hrdlin*. inslalkd 1962. him 
wim~ 1 9 m, mu speed 330.0 
w i n  --- 

AHAYA SA. ADOLFO 
Crul de Garay4. C r 4 b d a  Sm 
Niolas 1 d w d  . Dcl Illap8lrgl 
09850 Mrrtco. D F . M m h  
Phone 61023 ll 
Mlll Locallom: 
Mtrico. D f (putD ml4, -6 

m b o a f d  mlll) 
Commenls: aOaclly ud* 5.m 

-- nth - 
ATUS SA, PAPELERA 
25 Av 16 be Srgllmhre. Col El Rklo 
53310 Nuatalum de M r u .  Edo bc 
Mexico. Meaka 
Phone 576 59 00 
Pononnrl: 
Res Clpolam Sanlrstrbzm Ap 
Con1 Moists Utlk Ellnldc 
S& Mgr Pcla P Pelam Wic4 
Rot 8 Eng Mpl MIgueI A 

~ d e b n  Esolnosa 
Ind fkl hfgr Anredo Fmin  Caon 
Mil l  Locations: 
Nuawlpan be Judrcl (paper 6 

mrboatd mill) - -- - -. .- .- 

Afltts SA, Papelem 
25 Av 16 dc Seplimbre. Cd €1 Plldo 
53310 Nuawlwn dc Jdu. Edo dc 
Mexico. Mexico 
Phone 576 59 00 

subsidiary d Snnlil adon y Ppcl 
& Merko 

Type of Optnllon: p a w .  
wpef board 

Paper 6 Paperboard G n d a  8 
Capacffies: 
Tola1 wpef I wwboald capacity: 
38.000 mty 

Glades 
Bank and bond D~RI. Cor~mling 
medium, Linerboard kratl 

Papar b Paperboard Mlll Dab: 
Papv Machines 2 

qlindcc. ltim mdlh 2.0 m. max. 
sored 100 0 mlmin 

Wdrlnier. lrim widlh 2.6 m, rmx 
Soccdmomhin - ---.-- 

8iDASOA SA, MANUFACTURERA 
Of PAPEL 
122 Av H~dalpo. Col Bnrto de Satda 
Cala~rna Del Aroodnlco 
02150 Mexlco D F Merlco 
Rione 387 69 70 
Panonnel 
Gen M Q ~  t sleban I alragaln Claw? 

tSb MQI tdeban Laflagaln Gonralez 
>dm M Q ~  JO* Ran* ~ o n r t ~ y  

W m  A4o Valel~l~n Carlio AnlvCUno 
MIII Locations 
MP~IV D (navl L w ~ b o a r d  m~ll) 

- - - - -  
illdasor SA, Manufacbmn C 
Papel 
122 Av H41g0 COI b r ~ o  dr Wb 
Wrrry Dtl IIIOW(nIm 
02?r~ IMerso 0 F . lkna, 
flwr 3R2 69 10 
Type ol Opmllm: w. 

p a p h r d  
Paper 6 Paprrboard O n d n  L 
C8p#cili0$: 
hp* mwty 11.400 mlly 
R w w l  akpaicS 

p~l1ng1ngAddrlat-14~4W 
Paprr 6 Paperboard Mill thb: 
RDnMachim3 

c+lnbn.hknwidlh 1 3 4 n 9 1  
gcd250mlmin 

cyImder,hhridh I 
s p e d U O r n n  

hrbtnm. ltmn M h  22 m, rmx 
¶o@?d?womhnk.l -- 

CENTAURO, WDUSTRUS 
Km ?6 Ctr Ourango 
MOO Outw Wico 
Ptm 181 23244 
Rlom 181 28835 

CHIHUAHUA SA OE CV, 
CELULOM DE 
An Unhwsidad 1507 
31240 Chimu& Chih.. Maico 
M 14 131518 
Ttkl 3498% c&m 
FAX 14 133184 
Ptnonnal: 
Chm 01 fhe Rwrd E b y  S Valllru 
Rm Juan f San V m l t  La WIb 
9s Dfr Pbmrio Nlklgbos 
&I& Da U l m  Tau Ruiz 
&s 8 LJev Drr Luis h h o  

G I I ~ K ~  
Adm Da Rafael LhdofW 
MI11 Lpcdionr: 
Amhm (pulp mill) 
- .. - - -  ----- 
Chihuahua SA. Ca lu lm do. 

31600 Anahuac. Chih . Mexb 
Rom 14 126650 
le lb  349815mhm 
Panonnel: 
Pulp MrlI Mpr Osar Hlbrcal Y 
Tech Mgr Adolpho Ouirw Crrn 
Chfel Eng Erw~aue Mlrpuu 1 n r m  
Pwch A p t l  LUIS R Fkra R 
Pro1 Mgr .klm Guflcrm B 
Tolal Emp lqsa  d Thh Loallon: 
900 

Pulp employcct 760 
*Type ol Openllon: pup JC 

Pulp G n d a  6 CapacHiet: 
lolal puIp w i l y  110.000 rrl/r 
Pulp an~labk foc rmrU 140.000 mlly 
RincCl o l c ~ o r l a  

~ b l  Irmi-M ~oclrrood Lm- 
140,OUl Wy 

Pulp Mlll Data: 
Chwrs 2 
Tm 04 chlg Ilanmrl mchMial 

C Q ' W  
Baltll dtg(~ltrs 6 a! 155.000 
BieMhlrl~ srltms 7 

Proms sqnnce CfHH a1 65.800 
mch CtbIl{ A 73.200 mVy 

Fwltrlr~nl~r DIJIO 01ptf 2 8 140000 
muv 

. - Pulp . 8 . - .  Paper .-- Mills 
[ ~ l r ~ l f l l  I l l ~ ,  
Rccovefy hr)llns 7 8 748 w% al 

solids 
Paper 6 Paperboard Mill Data: 

M ~ ~ I ~ c s  1 
No I, imlalled 1990 

h e r  Plant, Walar 6 ENlued 
Dab: 

.Pmr boilers 4 A l I0 slem l w r  
fuels VKd 5% oil 95% gas 
lurbines 4 all8 0 MW 
Ellucnc Syslcms 

SCNlino ponds 
bpamlon Plmt: . 

Sumav d tgmsion pbns. 
&ending prockclion of blead*d b;m 

pufp 15% a a cosl or ts.ooO,oal. 
-----.-. .- ---- 
CHIHUAHUA SA, PAPRElU bE 
&tdo Porlal570 
31000 Chihuahta. ChR . Malco 
PhW 14 157378 
Phm 14 167878 ' 

lCkr 349629,349852 
FM: 14 156770 
Panonntl: 
Chnn d /he Board Carlos MaMocpdo 

Elmdo 
Re.. ApvSl~n Amya Garn 
R d .  Mpf . f ~anclwr, R i m  
S& Dir.: Javkr LW Ouinltro 
PLnch. Dir.:Carbs Grm 
Ila 8 Dcv Dir . Oscar Vupua  R o b  
Gn. MQ~: Norkrlo Vahwde 
Plm. 6 Conr. Dir Jesus Manud Web 
Conr, Jmgr r M o n  G m  
&tQ!f Dir N~cdnor lbarra 
S@m Mgr.: Luis Fwmn 
O p r r a I i ~  Dii Osar W i l l o  Hinops, 
Mlll Lotallom: 
Chihuahua (paper mill) 
$alas oHlco 6 sales agenh: 
Papelera dc Chihuahua Watchou# 

Tmayues No 37. Trnayvca 
TUnrDanlla, Eda de Mexico. 
Mexico. TtI 5 391 68 65 

- 

Chlhurhua M do CV, Papalan 
Is ,  lgual 
Apldo Posla1570 
31350 Ch~huahua. Chlh . Muim 
RKm 14 167878 
Ttla 349852 
FAX 14 156770 

Drvrslon 001 Consorcto Papekro 
Mcrrcano S4 de CV 

Panonnel: 
MI// Mg! Norberlo Valverde 
&I M111 Mpr Jaur Manml Gonzak 
Ted, Mgr Juan Duran M 
FZlrch Apnr Car 10s Grave 
Convcdmg Plan1 Mgr f rand- RwZS 
H u M n  Resource Pedro RWchO 
Cermtc lk Costas f rwxr, J8vie 

Ruh 
Gar Dir Cgvsln h y r  
Opr)hondl Dl/ 0931 Caslillo 
Tobl Employtts rt Thh Locdlon: 

500 
Type ol Optnllon paw 
Raw Maltrlal Data. 
Cty and llllcl consuwllon 

FIIIc~ Oar, 
Paper 6 Paperboard Gndcs 6 
C8pacltler 
Papr mparr?dly 110 ONl mVI 
Prcnc~pal ral-011% 
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No 7. ~ ~ " c e .  rebuill 1972, lrim 
ddtl 1 6 m. rnar 150 0 
Wmin 

Rrainders 2 
Sheaers. 3 
P m e r  P k d .  Water 6 Efflwnl 

0818: 
Pom b i b s  5 a1 45 Seam laalhr 
fuels UW 1Kt9b dl 
ENlu*rl systems 

&Hies. nr;lfors. Wling 

RIMBERLTCURK DE MMCO SA 
DE CV 

owmhip 57% q. Mcrfcn W C .  
43% by Kmbaly-CM Corp . 
us4 

h L v i ~  1~~ 1113-bi 
11510 Muico. D.F.. Maico 
M. 52 3950155 
Phon 52 3959777 
Telex 1774544 kmum 
fa 52 5571413 , 
)m Jnb l !  
Um. ddLBoard C W i X  Gmnla 
A h  Dir.:hlbo J. Ccpda 
9 s  Br.: h p e  BaW 
M. Dlr.: Hcdm Plkgo 
Ra. d Dn. m.:wSaNhr 
qlw. 1 SIW~Plrmlrrp.kaa 

h l u  . 
kd. Rh' Dil :Jose kitanlo M d m  
Canl. b h a r p i s  Mgr.: Jod Lots 
krd Prod Dr. : Allonso Estrada Buy 

! MI11 l t tml lont :  
Ba/u Mill. San Juan dtl Rio (w mill. 

amerling pbnl) . 
knrolpn Mill. Mavolpan de Jmu 

(papn mlll. ifmenlng planl) 
Of lab$ Mill. Efeaneh. Veraula (pub 

6 pspr mtll,amcr(ing plant) 

8Mb~-clrrlr dr Mexico SA de 
CV, Brpo Mill . 
&do mtn. 
16800 Sari Jan a( Rio, Owretaro. *. - ' ^  

PhanC 46721946 
rela 121461 mb 1 .i 
FAX 467 21946 " ' . 
Ml l f  LbUtlok: LRwWento a 

TequlsquiSqan. Km 0.5 
k ~ n n a l :  . , 
Mill Mpr M u  Chtnro 
&m MI// Mgl Enripuc Barreto 
Ted, Mpr Gerardo Cam30 
Chdfng Hvmb*toRsmsu 
Rn@ Agenl Edrrarda Mafllnu 
Com,ffrng mnt MgT Jess Mavil 
Cost 8 Am Mgr Jorpe [ha2 
fism Mln Mpr laurenl~no ROdriw 
Conv Plan1 Mpr V m l t  Garcia 
Pip* lcch Mpr .Frmfsco Sanchez 
(km Mot G l i e l  Lana 
Ind Re1 Mgr Jesus Oregon 
Tob l  Emplqear at fhh Loullon: 

1.060 
Type of Opemtlon: paper, cbmnrl~ng 
paper 6 Paparboard G n d n  6 
&tpacil le. 
Pave1 BpmRy 199 000 muy 

Prrwipl degoltes 
pr~nllnghrllng 
(Ida1 rroodconlaln~ng- I13 600 
Wv 
Ir~s~trvgcens--8S 403 n\V) 

Grades 
Lala1 paper 

- 
M~mmgra~h DaIwl Pholocooy base 
oap ~' I I~~I I IQ wp?~ gravure 

. . . --. 
I'r~nIl~tg pa1w1 . III~KI PIIIIIU~ 
Mrf offscl IIS$IR 

Paper 6 Paperboard Ml l l  Dab: 
Pldpls 6 
R e M q  6 (do~lbk 61%) 
@r Ma&ir*s 3 

)will wile inslalltd 1981, lorn ridlh 
48m.mar 1OOOdm/mii 
S i? t  DcCSS 

pnbcc. inslalled 1981. Irm widlh 5.3 
nr. mar s p d  18000 m h l n  

ymC.ct. installel 19M. lrim widh 5.3 
m. ma1 srwd leOO 0 mlmin 

Rrainbcrs 6 
W a s  1 
P m e r  Plant. Wr l r r  6 Effluent 

Dab: 
f'wt~ boiltrs 3 all15 s h m  lan/hc 
f d s  wed 90% oil. 107 gas 
Rnchad elcclriul m w  450 0 

W d w  
E Hlutnl syslm 

clariliccs, mators --- . - - -. . . . .- . . - - .-. - 
~~~~~~~~Clark de Maxlco M de 
CV. N ~ u n l p r n  Mlll 
9Av. Uno 
53310 Naucalpm de Jwru. Edo de 
Mnko. Mexico 
Phan 5% 1 0 n  
FAX 358 W 87 
Panonnrl: 
MI// Mpr ' kidlo 2 m r c i p  
Chiel E q  him E s m l l h  
Prod Mpr ~lvcio Pern 
C H  d kcr Mgr .Jaime Gmlu 
W Rrl M ~ I  Jesus Galma 
Toh l  E m p l q t e ~  rl ThU tocdlon: 
980 

Type of Openllon: ptpr. convCrling 
Paper 6 P8perboad Gndec & 
Capacllbs: 
Pauel cawcity 32.000 mVv 
Ptincilgl de@o~ia 

pinliftghil iq- 15.D00 ml/l 
(l0lal rroadcree- 15.000 mVy) 
~its~pienic-12.00O mVy 
CigarUle ~aw-5.000 mth 

Gf* 
Airmail papel. Banknnte m, B m k  
a d  bond pawl. Boob paver. Brisld. 
bintff lorm paper. Cellulose 
mbdq. Check plpef. Cigarclle 
mr . Conltnunus rtalionery. 
Creving tissue. Douncnt m. 
Dwlu (machine) board. Embossed 
Paver. Ledgt~. Manilold wr. 
M W r a p h  wt. Phdawy base 
Cum. Prinliq 01~~f.--grawre. 
Prinlirq ~pe~-l i lho.  Prinllrq 
ga~cc4w. l k w .  Walctmfktd 
w, WU W W h  VWI 

Paper 6 Paperboard Mi l l  0th: 
Pulgcrs. 3 
Rper Machines 3 

NO 1. Iwrdrinitr, imlalkd 1953. 
~tbuill 1961. lrim widlh 2 4 m. 
n u x  Ulkd 230 0 mhnin. Sin 
Inns 

No 2. yantcc. inslallcd 1956 lrim 
mdlll3 1 m mar speed 750 0 
W~III 

No 3 lou~d~~n~cr ~ristalled 1963. lrim 
wldth 3 1 m mar speed 150 0 

: m!mln 
1 

K(mberly.Clark de Mexico SA de 
CV & h b r  MI/ /  
~ ~ h r  Ernl~I 1'1 

.- - . . - -  Pulp 6 Paper Mlllt 
.-- - 

C x m l a .  VCIXICIW Mrriro 
Ron( 272 41855 
IEICI 15115 kcmomt 
FhX 212 44793 
MI11 Locsllon: 1 Av San Juan. 

fscnab. Ha;lwitbn V e w u z  
Penonwl:  
Mill Mpf A r m d o  Sno Espinon 
Pury If~n MQI R m  brrb&us 
TH M9r . H m o  Galindo 
Chi1 fng .Luis Lldnas 
A*cn A ~ I  MJW& c m a r w  
Caneding PI In Mgr.. Cni lo  Gomu 
M M Mgr . M w i m  Morn 
AMin Mgr :LUIS Bc rd  Clpd, 
cosr a ACUQ w s-1 S O I ~  
Tatrl Emplqem 8l Thh Location: 

2.1m 
Type of Oparallon: pub, pa~er, 

onveiling 
Po!$ O n d n  6 Clp8cfl lrt: 
TMar pulp cqscit~. t 12.000 w 
Pulp Milabk loc maw. 5.000 mllj 
Prhcb l  olcgorh: 

m1sst-112.m fluy 
RDW Malertal Dttr: 
Non rood fikc eocsun9(kn: 

baoassc-2to.000 drl lolu$l . 
Pulp Ml l l  Dltr: 
Cadinuwt digcsltfs 2 11 100 ml/y 
Bkxhlng syslans 2 

hoeas squam. CEN 1 140 Wy; 
C € N I  Zoomb'y 

flrm dryers. 2 I 10.000 rruy 
~ v ~ t a t o r  am. 3 
h y  bailus 1 1 320 I d d a y  dry 

W l i 6  
Peprr 6 Paperboard G n d a  & 
CtpltltleS: 

aprcw: 1 ~ i . m  m ~ y  
Ptincipal calegarics. 

~rinlift@k1ilinp&.000 ~~IIJ'Y 
(Iota1 woodlr&.000 wy; auld 

noodlret32.0QD Wy) 
Grldcs 

Afl m. Book paw. &islol. 
Cahlw WD*. C c l l u l ~  wdding. 
Coaling base m. Cup do&. 
tmhouiq plpr, Efwe100( paper. 
Label paper. M a w i n  pspr. 
Mriilold pawl, Manila D)D*. ,, 

OWW W. Poster pa~ec.  Plinl iq 
m - l i l h o .  Prinllng m--dM, 
IkJd paw. Wallpaw base. Wel 
tlrtnglh vape~ 

P8ptr 6 Paperboard Mi l l  Data: 
Pulptfs 4 
Winrs  4 (canid. disc) 
Paw Machines 5 
NO 4. bur& inkc. irstalkd 1968, trim 

wimh 3 1 m. nut speed 160.0 
mtmin. sin! prss. can 

No 5 p n k n  Irim *idlh 4 2  m. mn 
sOccd 1000 0 mhnin 

NO 6 pnkcr. trim widlh 42 m, m)t 

wed 1200Omhnin 
NO 7. burdtinicc. h&lkd 1976. him 

wid lh39m.m spccd6000 
W i n .  sile press , 

No 8 edcc inslalied 1979. lrim 
wid Ih44m,m SDecdl7OOO 
rnlmlr~ 

w e 1 5  3 
SUDI!I~~\C*~~PIS 1 
Coalcng cplrqmrnl 

bla~lr rn%taltd 1969 lrlm widlh 3 1 
In II~I spwd 0 Wmin. cap 
7'2 Ulll nicv 

P m r r  Plant. Writer 6 Emuen( 
Data. 

P m f  bailers 6 id 300 S I Q ~  1-r 
f mls used lOO% gas 
h l c h w d  eiecillcal p c m ~  575 0 

W d a y  
tnim srslerns 

&Hins, aerators - -- - 
KRAFI SA 
Wdo Postal 639 RIO Dan& 51. Col 
CUI m m .  a1 c m t m  
06500 Mexico. D F . Mnicn 
Phone 533OsBO 
Itla 1775827 mm* 
P a n m e l :  
Pm Enrim Dabdoub G6mu 
Rper Div DII Akpndro Smufny 

Nargana 
C W  Dmkl f r b  L m  
Ral MOI Afluro Gar& Sol& 
MI11 L m l o m :  
Wb. 0 F (mrboatd mill) 

Umtl SA 
Pelkmn No 79. Cd GfmB 
Modmas Dtl Guslm A W o  
07460 Ma ik~ .  D f . Mexb 
Phone 57707 11 
tub1 E m p l q s n  rl thtt Lodtlon: 

100 
Type d Op~nl lon :  m b a m d  
Papat 6 Papstbbsrd Gr id r r  L: 
C 8 p a t f t l ~ :  
Gndcs 

ing mcdlum, Lincrbond k d l  
r r  Piperboard Mill Mi: r:pT 

P u l m  2 
Rcrtm 3 (double disc) 
Pm m r n t s  1 

No 1. lourdnnin. inslallsd 193, 
rebuill 1970, lrm widlh 23 m. 
nux tgccd 1700rrJmin 

LoRno Y ~ E N A  p o e ~ t  sh, 
FABRICAS DE PAPn 
@do W a r  20379. Cal/Atmir 46, 
Cd Lordo. Dei Mlbrtgbn 
01090 M a l a  D F Mexico 
Ohonc 550M)m 
Tela 1776442 l r~pme 
Panonnel: 
Gm Dlr S Domrl 
F I M ~  Dlr Gerardo Men& 
W Rrl M ~ I  Jorpe Garcia Bonilla 
&fa PIK d Sp Mpr Jorge Cortts 

MCdu 
Mill Lont lom:  
Metica D f (pulp Q wpef mill. 

cMmrllng plant) 
Plpclaa be Moleles SA de CV. Wmo. 

Tbxala (paper mill convCrling Wnl) 

Loreto y. Fabrlca do Papel. R)lk 
Pobn SA ds CV 
Aur San Fe~nando 329 
01090Mtx1~1 D f  Mexico 
Phonr 5 6 E 3 4 8 0  
FAX Penonnel 56062597 

MIII M p  Cua~rl~lomoc Car~lllo V 
kt nr1/1 Afg Ufbano felnandu 
Paper MIII M j  R u p n  Rodrlgw 
l ~ h  A i p  17aar Marllne? 
Conwflmq' f l ~ p '  h b  f c.0 Hntd~a 
Total Employees a1 This Location. 

306 

. I p .  



-- 

-. Qaper & Paperboard Cinder 4 
-. bpci l ies:  
; Plpaoiuolv.2S.mmVy I ~ o l c g o c w s  

p t m u i n l o  
(low roowlcr) 

I- Cada 
B o p l Q l r d n ~ p l p e r . ~ ~ .  

+. Cdorcdplpu bmaku). Cug slo& : o s s d w . ~ w . G i ( l  
- *rlppinop;rpu.LMlirWino~ 1 l a l n w i i ~ ~ ~ ~ ,  

liWeW prinliw ~unoDUsd). 

l i  Uprnd Pwoing W d .  w i r r s  
Q l o e r . U 1 3 i i n g w . ~  b :  :.tkwilN)*I.Ipi 

1'. Inglovrd.Otlsdm.PMoePqy 
barw.PholocoOyw--M 
ad tLr. Priiing prpu (urmW), 

' Prinling w-grm, R W q  
. . w--limo. Plain0 w e  

scsrui3.m.supu-ed, 
: plpa(SC1dlsaIidrclbouQ - walllupcr hu. WuOirrg prpcr. wd 

esnDlh w 
- rcpcr I Plporbaard YUI D8tx 
. .Rlperr6 

lidmat: 12 (CDnhl, dirt) 
W Mdrins: 6 

brudrinier. Vim widlh 2.1 m. nor 
sped 150.0 mFnin 

burdrink, bim a 2 2  m nqrr 
135.0 W 

btuqi. bim width 2 3  m, aor .. 
350.0 mhnin 

burdrii, trim widm 3.0 m rrpr 
~ 3 5 0 . 0 ~  burbrw. kin -32 m. rmr 
rpcsd m.0 lmll 

yuSet.bimwidlh2.0m 
hWus: 6 
s w m : 3  . - 
supr-2 

Mocrlor U d4 CV, Paprf rn dq, 
~ W ~ O Y W W C G Y  
@do. w % 
smxl~ ,T luPkMuico  
Phw 241 fZSQO 
FAX. 241 72510 
Mill LociUgn: Km 1155 Car. Los 

Ayes-hae@cOlslde 
ckmJwm 
M u y d  f&wkdsPlpd 

LW#O ym PolucS 
hnouwl: 
Mill Mp: viaor Guaor~ nuwdu 
ksr. Mill A@/.: @mi0 Mulint 
@u Mill &I.: vw lirviuo 
&#&. Ap%: AlcIMdlO Ctvr 
&in- PM Up.: V I  Gucvua 
Tolal Empluyoa 81 Tblc LouUon: 

ISQ 
Rpa crrgloyaa: 131 
Typo d OpcnUoo: w, Kmlq 
hpr 6 hpr rboud  G n d u  i 
C8pciu.s: 
Papel ppilcity: l00.m, Wy 
6Rda. 

M w  w. Wgur  w. 
Napkm p w .  Wrolendtrsd p r ~ u  

(sc) cdsd 
hpar  4 Paparbcurd Mlll Dab: 
PJpus 2 
M i n r s  2 ( m l e  diu) 
fapaMlduntr 2 

No 1, W l l c d  1978. llvn WM 2 2  
m . n u  s~aea8DOOwmn.siIe 
P a  

Nu L. IIUII~ 1982. (1~nnd lh22  
nl, n u  sped 14mOmmdn.Sut 
piers. crbalu 

Rcwmms 3 
W e r s  3 
Powtr Pianl. Walrr 4 Wlural 

Dab: 
Porrrr boikfs 1 I 100 awn lonSlhr 
Iwbina. 2 
PurdvssO cMricd pow: 51.0 

w d a r  
E #W systenrs: 

clarilius. ~tralorz, s&urng ponds. 
bidogicJ Irc*meni 

W810mulb & kmbr: 
lm. Wwic plpsc 

Lrpaatlon Planr: 
Pam podudlon. 110,000 w 

h U ~ . $ l m . 0 0 0 c o s l  . 

LOUR SA, PAPUEs 
Aptdo. PasW 21 102 
O1OOO Mulco. DI, UurirP 
Phone: 597 200 22 
Prrronntl: 
Chmn dlYuBptrd.WRnua 

bQinov 
Ikn Dir.: Rma Ma 
Plod. &I.: VLlor fha kir, : 
Mill Louuoar: 
hpalua. Edo. dc Maleo ( p p  b 

ptguboud mill) 

Loru U, P l p t k ,  
zarJQou3B,Coc.Lt~ 
sasr, ~ l ~ .  Mo. dc Maicc. 
lAiriCO 
Pononnol: 
Mill Mgr. ' H.  Rnra bpbrort 
kl Mill My.: HYnbbno lLmor k b  
fa M ' 7 1 . : M b o c M V L l d ~ k b  
Mid~.:JoseLukHernhdu 
Tobl L m p l q e u  rl fkir LouUon: 

53 
~~o o l  Opu8Uoa: plpa. 

W d  
Rpar 6 PaparOoud b d u  b 
OpacPu:  
Roer clpuity.6,m)W 
Princrpll cdwies 

~ i ~ i l w i + B O o  w 
-1303 1rUy 

Grab 
fnelope w. Murill boud 

Paper 1 Paparboard MIll Oak: 
Purpus 2 
Rdinrs 3 (2 conial. 1 dorblr duc) 
P a p  Mines 1 

No 1, lourdrinii. W I W  1978 bun 
d h  1 5 m m u ~ S O O  
t h h n  

lLwlneers 1 
Shserers 1 
Superolcndra 1 
Power Phnl, Wetar I Unutal 

Dab: 
P a t r  bolkrs 1 
fudsusal 91% 011.3% ow 
Ulruw rrslems 

WRUENO Y CU. U DE CV 
AQldo PosW21-819 
04003Muun O f  .Uwco 
Prone 59720011 
Ida 1 7 W  nuum 
fAX 597 200 14 
Pamanel. 
Chm? J/ ur R W O  GlltulO mrurll, 

G 

A&n Dir CLIICI MdlUenO H 
Dclpur, Mdn DII Carlos Tratfuus S 
Rod MQI D~IIM Florw f 

" \ ' s 
011 Jox Wontu W~llbn R 

Arch Du Cumen Ruu A 
Gm rM &lo Serllli z 
Mi l l  Loutionr: 
Mapaluo (pqm null a m r t ~ n g  DM) -- -------- - --- 
YadnIelo y Cb. SA do CV 
Apldo P-121-819 
O1OOOMuico.0F.Mu1co 
Phw 597 2001 1 
Tdrx 176QsbBrma, 
fAX 20014 
Mi l l  Loulion: Km 30 5 Cur. Fsdcr;rl 

Mua-PueWIPapalue 
Pu$orulel: 
MIU I* M u 0  U u c n D  R 
pqptr MI// MOI &st Rtrd Mason 
Chid Eng Eric& Skcqkvld 0 
Tolrl Employart d T h i  Loutlon: 

LM 

Plptr ~ e t s .  201 
Typo 01 OpmUoa: papx awrtulg 
Papar 6 Paporbard Gndrs L 
C8pJclli.s: 
P m  awity. 15.750 mUy 
R i l  arcgaia: 
p r ~ ~ t i l i n g  
W wooblr#d.EO mllyl 
IQtu mappiogs. OTC-7.000 Wy 
Gr* . 

&#all boud. &dntt iorm pqu. 
QrbPnuino base-. Cash 
wi*r w. wia paper. ClcOe 
paper. Cup stocir. Embossing pacer. 
EnveloOc w. GI# wrwing w. 
KfaH wrapping, liquld p&ugiq 
h r d .  Mvhin iccanlirq paper. 
Mvhine glued papu. Mnill m. 
Nqbn paper. Pauun paper. 
mocopy W. f'hoiocopr 
paper-A4 crd sue. Potlu paper. 
Silk w. Thin pidq m s  
(vrcollLd). 1w)sl pqer. Vuurm 
clona dust &j paper. Wrpirq 
p w .  Wued w. Waxing base. 
Wd slrrnglh papa. WII~III~S 

Paper & Paptrboatd Mill Dab: 
Pulpers. 4 
&liners. I 0  (coniul, Q u b l e  disc) 
Papu W l M .  3 

No 1. pnk. INuIM 1964. uun 
widlh25m.m w r l 2 5 0 0  
m/rrnn 

No 2. Lourdrmw. Walled la. bim 
wiOlh18m.mu spteOJ000 
m/nun. we  plus cculer 

No 3. yuucC. wwllrd 1975. bun 
r id lh16rn .11~~ tpcc~#K)O 
m n  

Rerrwders 4 
~ e l s  2 
P w o r  Plant. Waler i Eflluonl 

0ata: 
P w  botlco I a 220 slum lOnS/h1 
F ~ I S  usea 100% MI 
lurbmnts 1 a! 3 5 MW 
taluwu sflens 

cAalllltl$ *1110(s 

- 7 ; - 7 7  
MA1 l)OHADU SA,  w. P W M  
Canle t c l ~  44.  COI ku~ru, D ~ I  ~ l p u d  
H@lgo .- . 
1 1 w  ~~. D f . Muu, 

,. 

Phone 2507800 
Pononntl: 
~ n n a ' r r i w t m & b ,  I . 

wdOru60 6 , .;., ' 
h. DN.:~ioGonzakQ., --,. , 
Mm Mg~.:Guillurm Chub L.. 
Ys wl.:&~lao Moc;Ln L. , 

Re1 W.:krwLfbrc~R.,:. ;,< 
~ . .Vak~Un&rYv iQaM.~ , . ,  .,..+ 
rruc.:Carlm F.Garcta , . , . . . 
lAdl. Mgl.:Jesla Tmu 
Mill Loullonr: 
MMurcy. N l .  (papa mill) . . - 

. . -. 
Maldoaado SA, Ck. Plpebr) ; 

Aglda. PoSl1428 . . 
S a n ~ d c h s G u a . Y . L . ~ '  
phw: y 15 5Q .- ' '. 

Tdu:3821(Ylcpur~nu'~~ '  ' ' .  .' 
YIU Loutlon: Av. No@ @I 

Col. . , 
4 *' 

., , . .; 
U l l  Mgr. : Juan GoMlu 
r*II EslQoa, mN 

700 . . . .:.,-:; 
Type d OptnUoo; plpaL 
P w r 6  P ~ P U W ~ # ~ & ~ C  ; 
CapJclUu: L . 1  , t i  
~ ~ p s r r y y ~ i t ~  rnmdIC-: +*i 

GI& ."v:*..i 
=-a *Jl w, Rkd9 
w* 

papor I hpldtqrj Gi~fiifY 
m-4 

bufdriw, u&n vklh 2 ~ ~ m . ~ .  
tpedd28qonJmh .. - .  ;: 

ktufdr~ruu, bun wldlh 21 m 
w 1 6 o o r r c I F i n .  

taudr~, l run~&33l lq,&.. ,  
sped2650wmin -,., 

taudrllwr, bun m 3 5  Q 
rOtcd500Omhn . . 

ELP~N~ou P ~ w :  
P w  Plodudlon 35 MO w Wuse 
srmrrvvdupvlslanpw 

PLnning the W up d a 25.000 
mVy PM Rekrildlng PM 3 - 

M U i W  DE P A W  PERIODIC0 
S A 
P W t  14oNo 840 
5672511 Vallep Mula 0 F . M a r l a  
I* 1772961 
Ponomal: 
Plrc losc vupw 
fvvn Dl1 Wl Svrchu 
G&l COnl hJOSC CJIIYO VUW 
Sak DII Rmdo W v ~ d a  w& 
Mll l  Loutionr: 
Tra Vale (pulp 6 paw mll) 

Mel luna de Paprl Puiodlgc SA 
Agldo Poslal8 
95300 Tlrs valles VUloLU MUa 
fitone 50066 
MIIJ Lou l lon  Km 66 5 Cul l a  

T~nala Cd A m  
P ~ n o ~ e l  
MIII Afp mncw Slbay 
Type of OpcnUon prlp p a w  
Pulp Glades 6 Clprcllres 
~UIAI WIV ,r~,~i, 55 230 mV, 

1992-93 h~ le lna l~oMI  Pulp & Pape 



Pulp & Paper Mi113 

RPit 6 Prpbrboard G n d n  L 
C8pwHln: 

Rpr wry 1 0 0 . ~  w 
R W i I  uwks 

mrsprint-100.000 
6Rda. 

k p e r  k h o a r d  C*91iM Mill Dab: 
Rpr mina. 1 

hrhr-wire. lllm nidlh 6.3 m. mu. 
sped m . 0  rn 

06500 Mexico 0 1 Mtrnn 
Phonr 533 0s 80 
l~ lb  I ITw? CVlVW 
Penonnet: 
f b s  EnrQue Dahdmb Ghwr 
P@~I  Dv &I Akpndro Wr 

tiar~ancs 
Con/. Daniel l t  ks L m  
Mlll Loullom: 
Paprba lococo. Las Rcycs. La Pa. 

€do dc Mexico (pacmhmd mill, 
COfIvPfling planl) 

Mexico SA, Caln C o r m ~ d u  dl, 
Rprkn l rmm 
Km. 23 5 Qrr Merico.Ir10000. LJ 
mtena A I l i p x  
56440 lOs~.1ahr .Eda  de 
Muh. Mexico 
F%OwU150033 
Telex. 1 7 m 7  ccmnc 
P r n m l :  
R d  Mpr. (Div J Lib~lo Dsda 
Type ol Openllon: plD*bwd. 

amf l ing 
Paprr L Paparboard Qndn 8 
ClprcHlrs: 
Rindpal ~Icgoria 

ttm f i m b o a r & j a ~  ml/r 
Paprr 6 Paperboard Mlll Dab: 
Papel Machina 1 

qlindcc, It lm wi&h 2.5 m. m. 
SIW 124Omhnin 

MEXICO SA, FABRICA DE PAPn 
Km. 24 C l r r .  federal Mericz+Pucbk 
SSW 1Upiahuac. Edo. dt Madeo. 
Mexko 
Rwm 585 24 55 
Prrionn#I: 
Man. Dir.: Job Manuel C u m  
~ m d  M~I : kuslacio mniw 
Sb. Dir : Jose Luis Iglala~ 

Di:RmonOl(it Mkr 
Mlll Loallom: 
Tlalginhw ( m r  mill) 
- - -  -- 

Merlto SA, Fabric8 dr fbp r l  
Km. 24 Carr Federal Merl~Pllcbla 
56560 1 U p i n h ~ .  €do de Maim, 
h i m  
PMIR 585 24 55 
Type ol Optnllon: paper 
Paper 6 Paperboard Gndrs 8 
kp8cltles: 
Rpw w i l y :  58.500 Wy 
Piinclpal alegoria. 

ptintlngFwrilinp58,SOD mVy 
Paper 6 P8p~rboard Mill Data: 
Papel Wlm 3 

No 4. kurdriniti. Iih widlh 3 1 m. 
nor seed 140.0 mlmin 

No 5. lourdrinicr. ltim widlh 2.9 m. 
max ~ 1 4 0 0 n J m i n  

No 6. lwrdrinicc. Irimwidlh 4.1 m 
nu: wed 454.0 W i n  

-. - . - --- 
MOlllEROU SA DE CV. 
PAPELERA 
P~olon~ac~on XccallmcO f/n 
I ~ l a o r l c c ,  E do bc M e ~ i m .  Mexico 
P ~ O W  595 4 1448 
MIII Locatiom: 
Icpe(laoda (~GIMI mill L cmrl ing 
. . .. 

~ l i r i ~  pmds ' oranr) 
MUlCO M, CAJAS Y +- - . - - - - - - 

CORRUCADAS DE Mon\erola SA de CV, Papelen 
wdo Posfal639.51 RIO Oanubio. C01 Promplclnn xmlfm Vn 
Cu a ! ~ h l m  kt C~i~f i l rnoc Iep*ll??~l~c (nn d? Mro:n Mexico 

Rwt 595 4 1418 
l o l r l  E m u l s t n  at Thh Loation: 
265 

Type d Opentlm: papr, Carrcrtiq 
Paper 6 Poprborrd Omdm & 
C 8 p t ~ l l l ~ r :  
ldal 6 w r h d  -ily 

24 000 mVy 
~ f ~ i h l l 2 0 m V y  
m h o ~ l d m v  1 2 m w  
flincwl dwin 

~ c h y Q l c n k - 1 2 r n  w 
mr ltn9 mednncl2.MX) nW 

Papor 1 Papodmad MIII 
P r p r M x h m 2  

No I.*= 
No 2. lartdfhiu 

CDKlERREY SA, FABRlU M 
PAPR 
@do. mlm 
64010 Monl*rey. N L. Maico 
?tmm 545917 

SIlhJdLyd--~Pqd a AIctico 
Prrranml: 
Roc7 W:V. Rhno G o d @  
tlr~.Dir.:MafbA.HundoRc)lnr . 
ihs. 6Dn &.:kdaJoFm 

rmundv .. . 
Mlll L e t r l l m :  
Monlefrcr (pgn 6 oewtmd Wll -- 
Montttq $A, hbrlu d l  Plptl 
cab &turf Ole. 11121. moo. Pow 
220 
64010Monlwrq. N.L. Maka 
RKWr 5459115 
P r n m e l :  
ChWEng:V.il~oGoclda 
Acrs Mpr.: A K m  Cardem 
rcch Mpf. ' Monlo Funra Fcmrndcz 
Tolal Emplqbm II TtIk & & t ~  

150 
f w e  of O p m l m :  mer, 

paperboard 
Pulp G n d a  6 ClprtMlr: 
P ~ K i p l  degwks. 
tmkd lib voassIng-20,000 

~apac l t ks :~  
Total caper 6 m b o a r d  w. 

ts.OO0 wy 
Rincwl etlcgorla. 

~I"OIHldUdliaI-11.000 nl/y 
GI* 

CMtugaling medim. KRn pge(. 
Lincrbolrd kr* 

Paper L Paperboard Mlll D m :  
Pulgns 1 
Wtms 2 (double ti) 
Prgcc M ines  1 

No 4. lourdriniel, brdrned 1968. 
rcbuiR 1980. hhnidM 1Jm. 
mu spnd 190 0 mhnin 

Rewinders 1 
Power Plan(, Wdr r  & Elllmnl 

0118: 
Fuels used 1WX gas 
Purthavd el&(rrol gam 25.0 

MWday 
- -. -. -- 
WACIDMALES SA Df CV, 
CELULOSAS V LIBRAS 
MI~O rob 2 421. Elnllan 254. Cor 
Ras 110 WI venuSVCarrarV1 
152?0 Mpl~co D f . M a m  
Phnr 7PQ 90 08 

Prtlonnel 
he ~ u ~ c  Gn~~ri l~: Irlc- 

Cm/ Sclglo Rlrv D c  L@egel 
MIII Locotlorn 
Sn(lago CWlaloan Eda be Muiw 

(gulp mill) --- 
WEVADO M DE CV. PAPnERA 
DEL 
Mdo Postal 171 
WlOOO Tolucl Ed0 bc Muim Mcriw 
Rmc n1Cl0020 
Phm 72180021 
T d a l 7 6 4 1 9 2 i m  ' ' 

fAK56564410 
Plnomel: 
Chm of& Bosrd Mrgvcl kalrrs 
Pm ~ A r c c ~ I n  
Ptod Mgr . Job Rrncn 
L Dr. M-Maria Annaz 
Adl Mr M-m saw 
MIN C6atlbnr: 
Tolm (pqcr L mpeftmrd mill) 
SUI M N .  Sm M t W  Nmdm 

@gn L pwcrboud mlll) 

M m d o  8A dr CY, Papelen hi. 
utt ~ I ~ U # I  
WQ. PDslal171 
K#)O Tolm, Edo. de Mab. Mexico 
Phm.7211W20 
Phonr72180021 
Ttb :  1164192 Inac 
Clll LaetWon: Km 16 Can. l o b  

T w o  San Miwl Almolayw, 
mMalco 

Pamormrl: 
Mill Mpr.:Javia kczlvs 
A d  Mill Mar.: Marcl Niw 
f@!r Mill Mp. .Jose 
Ftrreh Am Felix Ramlru 
1 obl Empluytn tt Thh LodU& 

346 
. Wr  loy yea 346 

Type ar O p e n f l ~ :  m. 
Paperbaaa 

Paper 6 Papetborrd G n d a  6 
ClprcHln: 
lob1 pa~e r  L pa~crboard aOadty 

' 

57.640 mVy 
Plgcc w i t y  5.956 mVy 
m r d  opacity 51.681 
Principal degofia 

gscboin~ftnduslrial-4. 
olhn-1.4?2 mVy 
ban limrboard-35.8% dh 
anrugaling dher-2.701 mdivm--13.087 m(/r dh 

Grtder. 
w&r's map. Cardbard. Coil 
wlndin~ WW, Colored PW 
(mlecl). Cmlaincr Wfd. 
Cmrugalin~ dim. Or). 
pap!. Ecolo@al PPI. E M -  
-, mkd wort, Gray bard. 
Qumning paper, hnilsllm kr;lll. Wfl 
board. K I ~  p a p .  Kran m 1 w .  
Knftl ln~. Llnerboard k f8.  WhlC 
mwn(ing ppcf. Machin plucd 
w. Manlla pap!. Mill board. 
M~lmirpoc~. Paings.  Parr(lin 
pawl. Rrchmen~. RWlcd W. 
allrgs Tube board. Tube baa. 
vanrum cleanel dud bag DaDcr. 
Wartxi p~pr. Wazinp base 

Paper 6 Ptpe~%oord Mill D8bts: 





LAnN AMERICA /MEXICO 

Grrdcs ' 

Bag pqa. CmtWing mdim. K r l  
pm. Lk*rbosrU kRn. Vaam 
&zm d* bag ppcc 

k ~ r  i ~ p ~ b c r r d  MIII htr: 
Anpn- 4 
W i s  12 (daubk disc) 
Rprhchirn 3 
Na 1.burdMs. Walk4 1952. 

&ill 1M. trlm ddlh 24  m. 
rrpr spad2000rrJhin 

No. 2. kufdrinia. lnsblkd 1952. 
nbJll 1987, l r h  lrldh 2.0 m. 
m. w 200.0mmjn 

ko. 3. loudtinicc. Wkd 1966. 
nkrilllW, Irim *Idlh 33 m. 
m ~ 2 0 0 . O m h n i n  

Rcrlndert.3 
) a r t  ekd. Wrhr  4 Efhwnt 

0th: 
~ w b d ~ r s : 3 d d r l & ~  
Fuebussd tmdn 

I l u M n s . Z 1 r ) . O M W  
bc)ossd mrbl pakn: 38.0 
W '  . 

t alsrva Wm: 
. $  rc(lllngp0dS 

tpIntlbn Pbrik 
, Rga produdion. 29,000 mVy hamC 
: t4,aM,aaeml 

$. EMnmcrf* pltp ~ I I  CMUI # 

MbtlUtfdFtA RACIOML bk 
4 . PAPEL PERlOOlCO DESIINTAbO 
:M , . 

' oanlcllri, Car6dda.,vi de w. 
Qldo&h i t l i p~c l  . ,  
f s580 .Malcb . .  
h: 41 20091 

.bAN CR~HOEM bA, CU. 
Cblomt~ DE . 

.dm*rshr .Sf%byGryroSan 
.- -4, 49% & s c O n ~ C o .  
: h. M. w 133 

+,Mab; 0.F. k l e o  
6, Phonc90556644m 

knonnal:  
0 ~ . d ~ b r 3 ~ E l e k  
0 &.:I& Rcbblbr 

Man. Dir., PIDd. Sm CrfJlubI: C. 

RE. 6 Ikv. Lk.Jwge Sancha Rmot 
Saa. Dr.. &et Jsrki FbnuTm, - hd. Rn'. DD: Sigtrldo Mirando 

4 Fm. Dir.: Chase Brooke . > Mi11 ~ o n ~ ~ o n r :  , 4 San Marlin Ta lucsn  (plbcc ill. +- Converllng planl) 
<~CEPAMIM-QIU~OS Y ~ a c l  a 

CIG'IB fabricas bc papel ee sari 
kfael y AnCm 9. San Rafael Mill. 
Chab (pulp 6 taper mill) 

Comnreblitadoc8 de pspls 
W r b h  SA de CV (paper mill. 
convsling plan11 

Ro6udos San Crislobal SA de CV. 
kalepec (pulp 6 paw mill. 
m i n a n ~ a n ~ ~  . 

Aptdo Postal 85 8 
58000 Moldta Mchoacan Mexico 
Phone 451 UW! 
l t k ~  6 W  
fkX 451 NrW rra.,l MI51 

- - -  . -.--.- 

MI11 Loutlon: Cdnlrio. Mlcho;wan 
S~rbsifiary d Gm Crnolv 
D~visinn d P W  

Pmonnol: 
Mill Mpr Guilkrm ldb 
Arsr MIN Mqr Elmdo Sam% 9. 
Ppet Mill Mpr HMnib Ollvnos 
&p MI// Mgr . G n m ~  Wilb 
frd, Mar lub Famrldu 
Wf En0 Manel Gmim 
h c h  Apml Juan M. h a  
PtW Mpr lh re- 
foeshy Mpr . F Rodt iw R. 
&in1 Mt M a d  Gmtno M. 
f&l Emplolorc rl fhtt lobllok 
5 1 # )  
PulDcnplovm 180 
P m  enoloym 110 

#Type of Opmllon: &, 
Pulp G n d u  l Capr t l r t :  

Wlo WHY om mlFy 
Prhclpal alcgocits: 

M S O M d  M-61,000 d& 
bl lurbrrood bfi-32.000 ml/y 

Rtr Mahrlol D m :  
Wood delimits lo mill: 

Qulproodaskg,ocrandrmod: 
240.a00 

~ n & i p r 2 4 O . m ~  
h.*ood tikc ewaurrpllon: 

bwst-5.000 dry bwyl 
cby Hd lillt~ -Ion: 

Filk dys 
h i p  Mill Dab: . 
0ebfk.i~ drums: 1 
Chlms: 2 
Type ol chip Irmsgorl. pnrr~lic 

#nryor L mtrhnial convcya 
Contlnuovs digestus 1 I 1 . m  nt/j 
BWting syslam 1 

P f a r u  tcqvmcc. CfPO al93.m 
ml/y 

Fandrinie~ pub d r m :  1 r( 10,000 nt/j 
Engoliloc lines 1 
R e c ~  bolkrs 1 alw lomlday dry 

tolids 
P 8 ~ b r  6 ~aporbo8rd G n d m  & 
C8prclllrs: 
PaPC1 a m i l y  52.400 mVy 
hlncipl olegoria 

pinlinghriliy 
Gr*- 

Bookbinding m r .  BOOk, -1. 

Capulcr We w. C W r  wcm. 
kchinc mounlinq pape. 
Pholocop~ base m. Pholoco~ 
m r - 4 4  cut tin, P~inling paw 
(uncoated). Surlaa-lrOled otbd 
p@t~ (SIP). W~ilings 

k p r t  6 Paparboard Mill Dalr: 
Pulpns 3 
M i m s  5 (double disc) 
Rpn Machines: 1 

No 21. tin.wirr. inslalled 19gl.trim 
widlh 4 5 m. mw sped 600.0 
Wnin, sin was 

Rewinckrs 7 
Power Plonl. Wrlrr 6 Emutd 

Dalr: 
Powel boiltls 7 1 l(rJ steam lrn 
fuels tw 100% ntl 
urbines 7 a1 7 0 MW 
klchx. -ed c l ~ l r t a l  porn1 155 0 
tnM'hMq 

uenl s p r r % <  
tI&~!tefq ariatols seltl~ng Wndf 

b t n l ~ ~ .  a1 IrPalr~~enl 

- - -. . . . - . - - -- - 
--.-- --- - 
8rn Crtrfobrl SA do CV. 
Produdor 
PldcngxiorJCaIt. dc b Vlgl h. 220, 
Col Jayllu. Sn CfMdul 
OSm Eoiesc €do de Maico. 
M e r b  . -  

Phone 787 1999 
Omjion Cia W d $m 

Crit!ob,I &I 
P m m r l :  
uin w. ~ r m  ~ n g  
Rod M 1.. LUIS FanndQ 4 1~ qptnH*prb.gqa. 

-In0 
Pulp G n d u  4 CapacNhc 
1d8i prb aplcNy: 51.100 nI& 
Pfindpll dcgak: 

brorsst-51,100 
h p r  kpbd t l r r :  4 P a p M u ~ d M a  L 

pgcc a=JlY 135.000 fw), 
R im1 dtg~k: 

UttuCm~bk-136,000 
Prprr li P ~ r t b o r t d  M I  m: 

Paw M n t s :  7 
Iwbcrirc, kin a h  5.4 m. tim. 

~ l b Q O . O ~ n ' ~ q ' .  " . 

We. lrim ddlh 3.1 rn m. y@wd 
760.0mlmin 

* , l f h n w i m 3 2 r n m a w  
1250 0 mhnln 

We, lrhn width 33  IR ma spwd 
15W.OMn . 

pkee. lrhn rridlh 5.4 m. ma 
1 m o m  

.-.---- 

$an J a n  U, hbdd dc Pawl 
roldoPodrl32 ' , '  # I 
14129 San Maln  Tamluon. Pu&& 
Mako 
Phm 2484 1742 
Mill Lotrlon: Oomidlio Qnc&j 

Moydnnoa 
M i o n  oi Cu. b~datrial k Sm 

0istob;rl M 
PofsonnrI: 
Mill Mpf Armahdo Yana 
fa91 Mgr . F rwrkco Gauala 
Chid Ep Jaime Barr A. 
Anrh Agent Jesus Limon Enrigw 
Tobl Emglqocr rt fhb b u l l o n :  
l#l 

Typo d Opontlon: papa, cowding 
R t r  Mrt t r l r l  Doh: 
Nmrrood l i k r  -ion 

bapac- 15.000 d 
Paper 6 Prprrbortl@%s 4 
C8prclllts: 
M W i l y  25.300 W 
Rincioal olegoria. 

p1inlin01wrilin~-25.300 mlfy 
Prpor 6 Prporborrd Mill Data: 
Pulperr 2 
Minclr 3 (1 double disc. 2 m i m l )  
Rpc k c h i m  1 

No 51. fourdl inlu. idalkd 1968. 
ltbuill 1981. lrim widm 3 1 m. 
mar spnd 350 0 W i n .  sin 
mess 

fitwindtrs 1 
Shet?ters I 
P m s f  Plant, Walrr 6 fllludnl 

Data. 
Powel bo~kfs 1 at 13 SIP? lonshr 
r ~ l ~  [IW I ~ X .  O ~ S  

-- - 
~ I P  8 Paper Mills 

h i 3 a ; k l  Plm~~ral-, 55 0 
m1Clay 

Bm Syslrn 
dalilns. malaa. #(ling m, 

M o b ~ i s l l r ~  
--. 

SAM FRANCISCO 8A OE W, 
FMRlU OE PAPn 

5 5 Blvd L Neos  th. Cai. m r o  
I mrdstrial Margar. A P. mi 
21360 Mabl i .  BC. k b  
Phm: 656 618341 
Itla. 5697BB 
P o o n m l :  
Gar. Dir.: M A Gar& F r a ,  
&mmhl Dlr.: Rgdolto valda 

GuliCrm 
Aun. Mp.:RubCn Gmmu Mxh 
W. Mr.: Frrrbeo Wong 
Aed.:CCsrr Coslo&npudk 
M. Rcl Mr.: Lub smma kwo 
r l n  L M O ~ :  .. . I . . 
Mabll. BC (prga mlll) . 

k n  fnmt#6 M d4 CU, hbrkr 
Ir kpol, 1 dpa Mtlbor Mfn 

amrshrp SlXby&rbrfma, , 

G r w ,  49% by h m  Rim Cap. 
I lm.55BU L.Mtsoa*m.Cd.Cdro 
hduhbl Margar 
213W Makali. Bala Wdanh, k 
Phm: 6561 M 4 1 4 4  . . 
Tcla: 569788 fDsane 
FM 619357M25 ' <  , - 
H n o i n i l :  
Millh@:M. A Gar& F m  : 

&~Mil lMgr.  J .  Fraciseo W m L . .  
Tcdr. Mgr .Fcrnanbo Dc La T m  
CmWiv Plm, Mgr.: Oiseo Mlnu h., 
AdmIn. Mpr.. Rukn G m d a  M. . ,. . 
Sb. Mgr. :W Rslm F. .. : 
W. Rd. Mgr.:AtAHrcdo Yaohrnj 
l o b 1  EmplqeH d Th# L W o k  
360 

ypo bl Oponliak paper, eanai k Non-rrood r* Mttrrlrl ltki Orb: 
' s  ' . 

m e  papcc-15.~~1 dr); i i ' .  '. 
Paper 6 Papsrbosrd G n h  6 
Ctpr t l l in :  
b - c s p a c i t v ~ 2 . ~ r r P / y  . 
Ptincipal wlegvria 

l i i i t n i c - 1 2 . W  mlly ' ' 

k p t r  6 tptrbotrd Mill Dab: 
Pgn Machines 1 

No. 1, lourdriniec. rebuill 1983. trim 
~ d l h 2 3 m , m r  tOeed#X10 
mhnin 

Ilc*indtn 4 
P m r r  Plrnl. Waler & EMobM 

. 
Dab: 

P m r  boilers 1 a20 d m  lonshr 
fuels used IOU'% oil : 
b~hased eldrical p a r 1  50 0 

W d a y  
Eflluml syslm 

briliers, aeralus. vnllng ponds 
bprmlon  Plam: 
b r  plodudlon 15.000 mVy irumc. 
u.m.000 msl 

un JOSE SA. F m r u  DE 
PAPEL 
Aptdo Postal 1030 Cot Ccnlro Del 
ClauMCmoc 
06000 Mcxlco 0 r Mnlm 1 .  5 ltler 17Wl14 0 ) f n r  I 

Prnonncl 
Pre: 1r11m. l,l I> rand?. 



- 

&QUFt MODERNOS FZ lEr2~ Omr)Uuico.D.F,Muleo . . 
plwc: 394 lam 
f'@-1: 
Ga ~ . : ~ b l o ~ ' ~ i u  
Conl:JoslMonioRynou,C. 
Jlr. W.:AlA1 Swnin Torra 
ka.:RndnRomtroCmbcros 
YUI LouUom: 
W W k ,  €do. dc h i w  

~ ~ r d  mill. camling plul) 

&n Pablo U do CV, fmplqw 
 mode^ 
Agldo. PmW 16 la. W. 
omx, Muiro. 0.F .. lkri 
Phone:wiBm 
Mlll Louuon: SM P a 0  Xllpa. 

TWnepanlb 
Petsoanal: 
~ p r  pkn(*.:tvrvd stwmo 

Cnuruy 
Tohl Lmploprt rl Tbb LouUw: 
603 

Type d OpenUoo: papcrboud, 
ccndino 

Paper & P lpe~Qmd GnW 6 
ClpaclUu: 
Grades. 

CcrrugaIiq rrrebiun. Lkrrbaud WI 
hper  L Paporbcurd Mlll Dab: 
Papu Wiw. 3 

cylier, vidth2.1 m, IW. 
gmd 1200nymin 

budtiniu. lrim w~dlh 4 1 Ill. rrpr 
~ 2 1 5 0 m l m i n  

burdfinii. trim wiah 4.6 a.m. 
rpecd 365 o mmun 

w RAFAEL Y ANEXAS U DE 
CU, CU. DE US F A B R W  DE 
P r n  
AV Uupulrpa: a. Cd. U U  
I W O O w a , D F . L ( u l c o  
 OM 5 2 0 7  2076 

... .--- 
fAxS?01r?W . 

S&ldWy d CL. h6slIol de SM 
Dirrob,l M 

h m n n e l :  
my rHu, av.:&uofurnlrs 
Rod. Mw : ktuo T a u  

- &a. Du.: faRvdo Cam@ Totre 
Rod WI.: f d s w  bwkz 
m. rn &l / r t~ . :hon  Cub 

ZuaganBaardo 
~ q ~ n , ~ ~ . : ~ o l q u l n ~ o ~ l ~ i U I  ' 

&.:Gwo Ruit De Chvu kgo(c 
ra. L Dn: &.: F d a i  Fbta 
" 'W ::, 
&. F M M .  Rdrliom wi &if& 

V W  
Ylll Lowtlasr: . 
Plvllr ~ l ~ c u ,  hdustri. vu )licolrs 

h o , ~ . c b k @ # ( l n i l l )  
Plvllr Sn Rdul. Sul fwd. 

1Wnuruko.EdoDcMa@u106 
w mill) 

L~IlrbqlyAou#U.W.6( 
c# Fibrkg 04 Plp0l14' 
h o g m ~ l  
~ . p o s w 1 0 0  . 
54030 Vdk N i  Romsro. 
W W k  Edo. dc. Maim 
~ : 6 2 2 a 2 S 5  

O n i s i r n d . C 9 ~ I J a # s m  
&WSA 

hnonarl: 
WIW.:W ~oblguU J 
ktl MI# M~.:kluo Tw G. 
freh MI.: kvdi kizr M. 
&I Supl:kmndoVJduG. 
&# @#. Sav,& HMinu 
SIlpl~nd.:Mara,AUulirruL. 
&oj S@L. rJberlo Avila M. 
Total L m o l w r u  81 Tht, losrtloa: . - 

885 
Type d Optnlloo: papa, cocnaing 
Paper 6 P a p W r d  krdw I 
ClprsHlu: 
QlQev ~ 4 7 b O O m l l y  
Prhciml am~ia: 

pr*~*35.~~) rmy 
(W rvoodlre35.500 mWy; colltd 

rooblrk17.750 Ny) 
IltumVorurlo--12m Ny 

Paper I Paperboard Mill Data: 
Pulgus: 3 
Minus. 3 (hhk W) 
Papel W n a :  4 

No 1. burdtinlu. mlaW 1907. 
rebuln 1980, ltvn w U h  2 2 m. 
rrur.W WOMn.sLcprur 

No. 2. I0urQlnk1, lNUlled 1947. 
iebuil1973. Irim *IM 2 3 m. 
nul r p s s d l a O O ~ . r u c  
P'm 

No. 3, lourdrmier, W l W  1W. lrnl 
vidVr23m.nur.iwU2700 
mhnin. silt par. cooiu 

No. 4. *. w l b d  1973. un l  
r i d lh26m.m sW750O 
n\lmin 

Rcrrindus. 5. 
shsaus. 2 
Supsrulcndcrs 1 

Wlpnnl 
t16d Wdc, wlcd 1 w .  lrim wm 

2 3 m . m  spatu3000nLmin. 
up 17.750mVy 

Power Plml, Wabr I Ullutnl 
orb: 

P w  botkrs 4 1 48 s l u m  Wwlu 
fuels Us6J IW% 011 

-- . .. . -- - 
lurb~rr'i 1 
P L I I ~ ~ ~  dcariul pow.  lOl.0 

M Wday 
. . . .\ 

Ulm Syslans' 
: a' .*  . I 

h# F l h f h  d0 P8p?l da, ka 
khsl MiU 
S t W  C W .  TWnurulco. EM. d( M. 
Utri 
Phw:75241 

&isimd,Cir ~ i a l d c S 1 I ,  
CIismls4 

hw~l: 
~ ~ ~ . : C l r m a U v c s p u  ' -. 
Rod Mg.: t W i  Olhm 
qpSr Mil1Slgl:ksr AobiguU 
r r e h ~ c a r h w  ".: 
Asst Mill Mot.: Worao Homru K, ; . 
W ~ . : ~ P U u  a. . -: 
Tobl Employr# at Thb Loollon: 

l .w 
ROsr(rrglga:159 U3 ' ' 

~ y p e d ~  tn~oo:&,ruper 
Pulp G n  ! rt L Cap8cltltr: 
Toul pulQ Calacnr 4o.m rmy 
PliKipll dqpicf: 

bi - blh-s.mw 
wm-bi. wolrrood m4.000 

wl 
&w M r b L I  Dpll: 
Wood ddiicr lo mill: 

P ~ r s ~ o r r a n d w w d .  
22m m'Id 

~ - r o o d ~ c o c r w r g l i o n :  
b o u s t ~ 0 R o o  WlorOlyr 

hip Mill Data: 
C h i s .  1 
Typed dug Lrmp~I. planulic 
cwYOr 

BWi dlgeuas: 6 
Bladling syslw: 2 

Plocas m u :  CLI)CIHH Y 
21.mml)y.cVHMH* 11.m 
wl 

Evlporalof lints: 2 
Rccorvy boihrs: 2 1 1% tW&y dry 

solids 
Paptr b Papohb8rd Gndat I 
Clprcllles: 
w r o p r o l y :  14000W 
P~ix@l wies 

pinruqkriiino-53.MO mVy 
prcrJoi~mduuriaI-12.500 Wy 
olhcc-.lsOOn&tr 
Paper i Paperboerd Mlll hlr: 

Pulperr 5 
Papel MKhuus. 4 

No 11. lul~drmitr. imlallcd 1959. 
urn rim 2.9 m. nul s p e d  
289 0 m/min 

No 12. bwdiniu. rrPllW 1967. 
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A Trade Guide for Biomass Energy Projects in Mexico 

This document was prepared by the Latin American Trade Council of Oregon for the 
Winrock International Renewable Energy and the Environment Program and the National 
Wood Energy Association. References, companies or agencies cited were discovered 
while reviewing the potential of wood residues for energy production in Mexico. 

A. Overview 

B. Potential Biomass Projects in Mexico 

C. Events, Trade Shows 

D. Key Contacts, Organizations, Publications 
Energy Agencies 
Forestry and Related Industries 
US Wood Products Organizations Marketing in Mexico 
Business Organizations 
Resources, newsletters, fax 





A. Overview 

The demand for electrical power in Mexico has expanded at an average rate of 6 percent 
for the last ten years. At the same time the demand for wood, paper and biomass products 
has increased, biomass residues have increased, and the supply of timber has decreased. 
The potential for energy fiom biomass, as described in the accompanying review, is limited 
to current processing centers for wood, sugar or paper, where wood or bagasse residues 
are concentrated near industrial or urban consumers or to wood future plantation based 
projects. 

The Mexican market for electric power generating equipment was estimated at US470 
million in 1991, growing at an estimated average annual rate of 9.5%. An important 
development in this market is the formation of independent energy generators. Formerly, 
power generation and distribution was controlled by the Comission Federal de 
Electricidad, (CFE, Federal Electricity Commission). Since May 1991, the Mexican 
government has encouraged independent power generation. Development of power 
generation in the wood and paper sectors depends on the concentration of the resource, 
and it's proximity to demand and energy prices. With natural gas or oil available in Mexico 
margins for solid fuels are narrow at the present time. 

Local production of equipment and materials used in the electrical sector is well integrated 
and has developed greatly over the past twenty years. Major global firms have plants that 
manufacture in Mexico and along with domestic companies supply more than 70 percent 
of the market demand. Domestic sales accounted for US$345 million or 74 percent of the 
market in 199 1. 

Imports of electric power generation equipment were US $125 million in 1991, 
approximately 27 percent of the total market. Imports are estimated to increase at an 
average annual growth rate of 7.2 percent between 1992 and 1995. Under the General 
Agreement on Tariffs and Trade (GATT) and NAFTA Mexico has progressively 
liberalized its import regulations. 

The small and widely dispersed wood products industry in Mexico has depended on 
equipment fiom the US and Europe for harvesting, handling and processing. Industrialized 
portions of these industries can be reached through industry and state associations. Forest 
residues constitute a large energy resource in most of rural Mexico: the volume of wood 
harvested for domestic fuel is estimated to be equal to the total roundwood harvest for 
other uses. Residue handling equipment only exists in more developed areas. There is very 
little industrial chipping for paper or fuel in Mexico except for operations that supply 
wood based board plants. The handling and transportation infrastructure is undeveloped 
compared with the US or Europe. 

Biomass energy projects in Mexico are likely to grow out of existing wood and 
chemical industries. 



B. Identifjmg Potential Biomass Energy Projects in Mexico 

The review of the Mexican forest industry identified some concentrations of 
industrial waste from hrniture, wood panel and wood processing industries and the 
potential for hture plantation derived residues. Energy production fiom wood residues 
might reach 200 MW. Residues fiom sugar production and municipal waste are needed to 
substantially increase the potential. The review also identified some circumstances that 
need to be resolved such as timber ownership and biomass power plant ownership and 
operation. 

Concentrations of residues fiom 5-20 MW were identified in the principal wood 
production areas of Durango and Chihuahua. Studies of site specific circumstances must 
be made to confirm the potential to integrate cogeneration with the existing use of 
residues for steam or power. Many of the wood based board plants use hot oil systems for 
presses and drying while some use steam. 

For a wood project to be economic it may have to be supplemented by residues 
that are subsidized for their disposal. While many plant residues are already used for 
domestic he1 in Mexico, some possibilities are urban wood residues, bagasse fiom sugar 
mills, tops and leaves, or maquiladora processing wastes. There are no independent power 
producers as we know them using these hels to generate power Mexico. 

The owners of biomass projects are likely to be large industries or financial 
consortiums. Some owners or investors may be wood processing industries, associations 
of timber owners, urban or industrial waste producers or producers of concentrated 
agricultural wastes such as bagasse fiom sugar production. In current market conditions 
financial incentives or environmental pressures are probably needed to justify a biomass 
power project. 

With government encouragement of power generation for in plant use or 
cogeneration the following groups can be expected to be interested in developing a 
biomass power project: 

o Large private financial or industrial groups (chemical or manufacturing industry). 
These are typical owners and developers of projects of the scale (US$4 million to 
$40 million) that may be required for a power plant. 

o New independent power producers in joint ventures. 
The new circumstances and investment requirements may create new partners. 

o Government or private projects for environmental control or waste management. 
Industrial or urban construction residues that do not find their way into domestic 
he1 may be driven by current environmental regulation or incentives for their use. 



o Forest or wood processing industries at the US border, in cities or villages. 
Disposal pressures or economics create a resource for power generation. 

o Rural industries, landowners or associations for remote power generation. 
Power is poorly distributed outside major cities. Biomass is concentrated where 
distribution is poor. Small scale (1 -10 MW) plants may be possible where 
sufficient residues or plantation resources can be collected. 

General Information Sources for Energy and Biomass. 

Sources of information about Mexican projects can be found in US and international trade 
magazines in the power, pulp and paper and wood products industries. 

Potential investor groups and industrial consortiums can be found in Latin American and 
Mexican financial publications. 

Projects for cogeneration or independent power generation must be cleared through the 
government agencies SEMIP-. and its cogeneration subsidiary CONAE. 

Projects for forest plantations or harvesting require permits from the Forestry Department 
(SARH) which has an energy specialist. Permits must be approved both at the State and 
Federal level. Cutting or reforestation permits require an environmental assessment by a 
registered forester and must be approved by the environmental agency SEDESOL. 

Since the forest and wood processing industries in Mexico are relatively small involving a 
relatively small number of professionals and financial groups, industry chambers and 
associations are usefbl sources. 

Faced by high costs and competition fiom the US and Canada because of NAFTA the 
industry is going through a restructuring for survival. Several groups have sought joint 
venture partners fiom the US through the Mexican Investment Board (MIB), the national 
export bank (BANCOMEXT), and Mexican or US consultants. 

Decisions making has decentralized in the recent presidential term and more development 
initiatives are undertaken at the State or provincial level. State export promotion and 
development organizations and private chambers of commerce are helpfbl to US 
companies. 

There are many excellent guides for doing business in Mexico that apply to all industries 
and many State agencies also offer assistance. Several US states have representatives or 
representative offices in Mexico.. 



C. Principal Events, Trade Shows 

Representatives of Mexican power and wood industries typically attend major 
equipment shows for each industry in the US and Canada depending on their needs. Some 
are listed below. There are no regular wood industry equipment events in Mexico. There 
are also trade shows that are promoted at regular intervals by the US Department of 
Commerce at sites in Mexico City, Guadalajara, and Monterrey. Special conferences and 
trade shows are also arranged by the US Agency for International Development in 
cooperation with Winrock International and others. 

Annual meetings of Mexican wood industries are important but are not 
accompanied by equipment exhibitions. Contact the individual associations meeting times 
and locations. 

Enerav and Power Generation: 
Expo Papel Latin America '94. June 1-3, 1994. Pulp and Paper Exhibition and Conference 
for Latin America. , Mexico City. E.J. Krause de Mexico, S.A. de C.V. Rio Marne No. 6, 
Col. Cuauhtemoc, Tel(525) 592-3257 Fax (525) 592-6613 Attn: Joseph Flynn. 

Renewable Energy in the Americas '94 June 26-July 1, 1994 

IEEE-ASME Joint Power Conference. October 1-6, 1994. Phoenix, Arizona 
(713) 945-7783. 

TAPPI Steam and Power Committee. Annual Meeting Technical Association of the Pulp 
and Paper Industry. February 1995. 15 Technology Parkway S., Norcross GA 30092. 

Expo Energy '95. June 1995. Mexico City. 

Forestry and Wood Products: 
ANAFATA Annual Meeting. Association of Board Producers. Mexico, Asociacion 
Nacional de Fabricantes de Tableros de Madera, A.C. Lic. Armando Santiago, Director 
Call for dates. 

June 26-29, 1994; Forest Products Society 48th Annual Meeting, Holiday Inn by the Bay, 
Portland, ME. 

March 1995. Wood Technology Clinic & Show. Portland, Oregon 600 Harrison Street, 
San Francisco, CA. 

June 25-28, 1995: Forest Products Society 49th Annual Meeting, Red Lion Lloyd Center, 
Portland, OR. 



Trade Centers: 
United States Trade Center 
Liverpool 31 
Colonia Juarez 
06600 Mexico DF Mexico 
Phone (52) 5 591-01 55 
Fax: (52) 5 566-1 11 5 
US Mailing Address: 
PO Box 3087 
Laredo, Texas 78044-3087 
Raquel Polo, Charles Crowley 

CINTERMEX, Monterrey 
Centro lntemacional de Negocios 
Monterrey, A.C. 
Ing. Jesus Franco A., Director General 
Lic. Alejandro Monroy, Events, Coordinator 
Ave. Fundidor 501 
6401 0 Monterrey, Nuevo Leon 
Tel (52) (83) 69-6944 
Fax (52) 83) 69-691 1 

Wood Products and Eaui~ment Exhibits: 
July 7-10 
Techno Mueble Intemacional '94 
Furniture Exhibition 
Centro de Exhibiciones 
Guadalajara 

Representaciones 
General Industrial Equipment 
Guadalajara, Mexico 
September 20-22,1994 
Contact: Brian Smith, 
Phone: (202) 482-7361 

Representaciones Guadalajara '94 
September 27-29, 1994 
Contacts: Brian Smith, 
US Department of Commerce 
Phone: (202) 482-2736 and 
Raquel Polo, US Trade Center Mexico City, 
Phone: (52) 5 591-01 55 

Expo Energy '95 June 1995. 

gnemv Aaencies: 
CONAE 
Comision Nacional Para El 
Ahom de Energia 
Francisco Maques No. 160 1 er ~ i s o  
Colonia Condesa, CP 06140 Mexico, OF 
Tel: (52-5) 286-25-86 
Fax: (52-5) 553-9020. 
Ing. Luis E. Noriega Giral 
Cogeneration 

Secretary of Energy, Mines and Parastatal 
Industries (SEMIP) 
Direccion de Negociaciones lntemacionales 
SEMIP 
Francisco Maquez 160, Piso 5 
06140 Mexico, DF 
(52-5) 553-9029 

US Agency for International Development 
Paseo de la Refoma No. 305 
Col. Cuauhtemoc 
06500 Mexico, DF 
Tel (52-5) 21 1-0042 ext 3252 
Fax (52-5) 207 7558 
Jorge Landa Bonilla, Energy Advisor 

Forest Industries: 
Secretary of Trade and Industrial 
Development (SECOFI) 
Office of Foreign trade 
Blvd Adolfo Lopez Mateos 3025, Piso 11 
10700 Mexico DF 
(52-5) 683-4035 
Forest-Related industries (5-25) 683-4985 

Camara Nacional de la Industria Forestal 
Viaducto Miguel Aleman Num 277 
Colonia Escandon 
Mexico, DF 
CP 11800 
Phone: (52-5) 273-0004 
Lic. E. Santiago Pineda 
National Assn Forest Industries 

Camara Nacional de las lndustrias de 
Celulosa y de Papel, A.C. 
Privada San lsidro t30, 
Colonia reforrna Social 
Mexico, D.F. Mexico C.P. 11650 
Phone: (52-5) 202-8603 
Fax: (52-5) 202- 1 349 
Benito Lasky 
National Assn of Pulp and Paper 

lnstitulo Nacional de lnvestigaciones 
Forestales, INIFAP SARH 
Avenida Latina Americana 
11 01 Colonia revolucion 
Uruapan Mexico, DF, Mexico 
Forest research Institute 



Camara Nacional de La lndustria Maderera 
Santander Num 15 Desp 301-303 
Col. lnsurgentes Mixcoac 
03920, Mexico, DF Mexico 
Phone:(52-5) 598-67-25 
National Chamber of the Wood Industry. 
Contad State delegations 

Asociacion de lndustriales Forestales 
de Durango 
Independencia 135 Sur 
Durango, Durango, 
C.P. 34000Mexico 
Phone: (52) 181-297-12, 1Q6-90 
Fax: (51) 181-24 435 
Ing. Gerardo Peyro 
Association of Forest Industries in Durango 

ing. Pedro Garcia Mayoral 
Subdirector de Uso de Suelo 
Direction General de Politica Forestal 
Subsecretaria Forestal y de la Fauna 
Silvestre 
Ave. Progreso #5 
Col del Carmen, Coyoacan 
04110 Mexico, D.F. Mexico 
Phone:(525) 658 834 
Fax: (52-5) 658-3556 
Wood energy advisor, 
Mexican Forest Service 

Director General de Politica Forestal 
SARH 
Ave. Progreso No. 5 
Colonia Del Carmen Coyoacan 
Mexico DF C.P. 041 00 
Phone: (52-5) 554-56-20 
Fax: (52-5) 658-3556 
Director, Mexican Forest Service 

Asociacion Nacional de Fabricantes de 
Tableros de Madera, A.C. 
Viadudo Miguel Aleman No. 277 
Colonia Escandon, C.P. 11800 
Mexico, OF Mexico 
(52-5) 273- 0044 
Fax: (52-5) 273-0933 
Association of Wood Based panel 
Producers 

American Forest and Paper Association 
Monte Pelvoux 220 Pis02 
Lomas de Chapultepec 
CP 11 000 Mexico OF 
Phone: (01 1) - (52-5) 202-8520 

U.S. Forest lndustrv Studies 
American Hardwood Exporl Council 
1250 Connedicutt Ave. N.W. 
Washington, D.C. USA 20036 
Betsy Ward, Executive Director 

Mexico's Domestic Furniture Industry and 
Hardwood Market Profile. Final report. 
November 15.1993. 

Wood Resource Quarterly, Profile Report 
Mexico - Fundamental Change. Wood 
Resources International, Ltd. 
1760 Reston Parkway, Suite 502-5 
Reston, VA USA 22090 
Phone: (703) 648-1558 
Fax (703) 787-0425 

American Contacts in Mexic~ 
US Embassy 
Paseo de la Reforrna 305 
06500 Mexico, D.F. , Mexico 
Phone: (01 1) (905) 231 1-0042 

John D. Perkins, Minister 
Counselor for Commercial Affairs 
U.S. Consulate General 
Foreign Commercial Service 
Progress0 175 
4400 Guadalajara, Jalisco, Mexico 

Mexican Contacts in the United States 
Mexican Embassy 
2829 16th St., NW 
Washington, DC 20009 
Phone: (202) 234-6000 

Consulate General of Mexico 
8 East 41 st Street 
New Yo&, NY 1001 7 
Phone: (21 2) 689-0456 

Consulate General of Mexico 
125 Paseo de la Plaza 
Los Angeles, CA 90012 
Phone: (21 3) 624-3261 

Trade Commission of Mexico 
225 North Michigan Avenue, Suite 708 
Illinois Center 
Chicago, 11 60601 
Phone: (312) 856-0316 



Trade Commission of Mexico 
277 Stemmons Freeway, Suite 1622 
Dallas TX 75207 
Phone:(214) 688-4095 

8484 Wilshire Boulevard, Suite 740 
Beverly Hills, CA 9021 1 
Phone:(213) 655-6421 

229 Peachtree Street, NE 
Cain tower Building, Suite 917 
Atlanta, GA 33043 
Phone:(404) 522-5373 

100 Biscayne Boulevard, Suite1601 
Miami, FL 33132 
Phone:(305) 372-9929 

150 East 58th Street, 17th Floor 
New York, NY 10155 
Phone:(202) 826-2916 

Mexican Chamber of Commerce of the 
United States 
730 Fifth Avenue, 9th Floor 
New York, NY 1001 9 
Phone:(212)333-8728 

U.S.-Mexican Chamber of Commerce 
1900 L Street, NW, Suite 612 
Washington, D.C. 20036 
Phone:(202) 296-51 98 

American Chamber of Commerce of 
Mexico, A.C. 
Lucema 78-4 
Mexico, DF Mexico 
Phone:(905) 705-0995 
Fax: (905) 535-3166 
Monthly publications, annual directory. 

Guadalajara 
Avda. 16 de Septiembere 730-1209 
Guadalajara, Jalisw, Mexico 
Phone:(52-36) 14-63-00 

Monterrey: 
Picachos 760, Despachos 4 y 6 
Colonia Obispado 
Monterrey, NL Mexico 
(52-828) 48-71 4 1  

-q 
ANIERM Asociacion Nacional de 
Importadores/Exportadores 
de la Republics Mexicana 

Monterrey No. 130 
Col Roma 06700 
Mexico D.F. Mexico 
Phone: (52-5) 584-95-22 
Fax: (52-5) 584-531 7 
Directory 

Direction General de Aduanas 
Secretaria de Hacienda y Credito Publico 
20 de Noviembre No. 195 
6 psio, C.P* 06090 
Mexico, 1, DF, Mexico 
Phone: (01 1) (52) 585-0525 

Confederation de Camaras Nacionales de 
Comercio y Tourisomo 
Balderas 144, 2 y 3 pisos 
Apartado 1 13 Bis 
Centro Cuauhtemoc 
06079 Mexico, DF, Mexico 
Phone: (01 1) (52) 709-1 559 
Confederation of Nationa Chambers 

Mexican Banks 
Banamex 
767 Fifth Avenue 
New York, NY 10153 
Phone:(212) 751-5090 
Fax: (21 2) 303- 1 489 

Banca Serfin 
88 Pine Street, 26th Floor 
New York, NY 1005 
Phone:(212) 574-9500 
Fax: (212) 344-0727 

Banw lntemacional 
45 Broadway, 16th Floor 
New York, NY 10006 
Phone:(212) 480-01 1 1 
Fax:(212) 635-2086 

Bancomer 
1 15 East 54th Street 
New York, NY 10022 
Phone:(212) 759-7600 
Fax: (212) 832-8459 

Banco Mexicano Somex 
235 Fifth Avenue 
New York, NY 10016 
Phone: (212) 679-8000 
Fax:(2 12) 951 -2085 



Multibanco Comermex 
1 Exchange Plaza, 16th Floor 
New York, NY 10006 
Phone:(212) 701-0100 
Fax:(212) 422-3559 

Nacional Financiera 
450 Park Avenue, Suite 401 
New York, NY 10022 
Phone: (212) 753-8030 
Fa~:(212) 753-8033 

Mexican Ex~ort Subsidia 
Banco Nacional de Comercio exterior 
(Bancomext) 
Camino Santa Teresa No. 1679 
Colonia Jardines de Pedregal 
Mexico D.F. 01 900 Mexico 
Phone: (52-5) 568-2122 
Fax: (52-5) 652-1 557 
CD ROM Directory 

U.S. Foreinn and Commercial Service 
Latin America/Caribbean Business 
Development Center 
H3203 
U.S. Department of Commerce 
lntemational Trade Administration 
Washington, D.C. 20230 
Fax: (202) 482-221 8 

U.S. Department of Commerce 
Office of Mexico 
14th 8 Constitution Ave, NW 
Washington, D.C. 20230 
Phne:(202) 377-4464 

MEXICO (Gold Key) 
American Embassy, Mexico City 
SCO Roger Wallace 
Tel: 01 1-52-5-21 1-0042 
Fax: 01 1-52-5-207-8938 
PO Box 3087, Laredo, Tex. 78044-3087 

American Consulate General, Guadalajara 
FCSO Americo Tadeu 
Tel: 01 1-52-36-25-0321 
F a :  01 1-52-36-26-3576 
PO Box 3088, Laredo, Tex. 78044-3088 

American Consulate General, Monterrey 
FCSO Dawn Cooper-Bahar 
Tel: 01 1-52-83-452-120 
Fax: 01 1-52-83-42-51 72 
PO Box 3098, Laredo, Tex. 78044-3098 

Other Services in Mexico 
World Trade Center Mexico City 
Montecito 38 
Col. Napoles 
C.P. 03810 Mexico, D.F. Mexico 
Phone:(52-2) 682-9822 
Fax: (52-5) 682-1 067 

Fax Services: 
Flash Fads 
(202) 482-4464 and follow instmdions 
Office of Mexico 
U,.S. Department of Commerce 
Room H-3026 
Washington, D.C. 20230 

Mexican lnvestment Board 
91 5 Lomas de Chapultepec 
Mexico DF Mexico 11000 
Phone: (01 1) (52-5) 328-9929 
Fax: (01 1) (52-5) 328-9930 
Mexican lnvestment Board Faxline: 
(602) 930-4802 

National Trade Data Bank 
1 -800-USA-TRADE 
Commerce Department Industry Sector 
Analysis for Mexico: Electric Power 

Resources: Periodicals and Books 
BUSINESS MEXICO, monthly. $150/yr. 
American Chamber of commerce of 
Mexico, A.C. Lucema 78, Col Juarez, Del. 
Cuauhtemoc, 06600, Mexico, D.F., Mexico. 
Tel (525) 705-703-291 1 or (512) 703-3908. 

EL FINANCIERO, weekly, Mexican 
economy and finance. S140Iyr. El 
Financiero Inc., Los Angeles. 
1 -800-4-EFI-USA. 

EXPORT TODAY, nine issuestyear,. $95. 
P.O. Box 28189, Washington, D.C. 20038 
Tel(800) 824-9785. 

INTERNATIONAL BUSINESS, monthly. 
S120lyr. American lntemational Publishing. 
1-800-274-81 87. 

W C  BUSINESS BULLETIN, free monthly, 
Latin AmericaJCaribbean Business 
Development Center H3203 
U.S. Department of Commerce 
lntemational Trade Administration 
Washington, D.C. 20230 
Fax:(202) 482-221 8 



LATIN AMERICAN LAW AND BUSINESS 
REPORT, monthly. 
U.S.-MEXICO FREE TRADE REPORTER, 

biweekly trade and investment. $557/yr 
World Trade Executive, Inc. 
Christopher Morse 
T61800-290-4698 
Fax (41 3)29&4696 

LatinFinance 
2121 Ponce de Leon Boulevard, Suite 1020 
Coral Gables, FL 331 34 
Phone:(305) 448-6593 
Fax: (305) 448-071 8 

TWIN PLANT NEWS, monthly, magazine of 
maquiladora and Mexican industries $65/yr. 
Tel (915) 532-1567, 
Fax (9 1 5) 544-7556. 

Review of Trade And Industry including 
Maquiladora Newsletter, quarterly 
American Chamber of Commerce of Mexico 
Lucema 78, Col. Juarez, 06600 Mexico, 
D.F. 724-3800 

U.S./Latin Trade, monthly 
One Biscayne Tower, Suite 2950 
Miami, FL 33131 
Phone:(305) 358-8373 
Fax:(305) 358-91 66 

AMACOM, American Management 
Association, 1993. 
Doing Business in Latin America and the 
Caribbean, Lawrence Tuller, 
ISBN 0-81 44-5035-0 

The Complete Guide to Doing Business in 
Mexico, Anna Windsor, AMACOM 1994 
ISBN 0-8144-021 1-9 

Electronic Bulletin Boards 
ECONOMIC BULLETIN BOARD (EBB) 
USDCO is accessible (directly or) through 
the Internet elnet to EBB.STAT-USA.GOV 
and login as guest For more information, 
call (202) 482-1986 send E-mail to 
awilliams@esa.doc.gov. 

LAIBWIN, Latin American Information Base. 
Database of online inforrnation via email. 
Accessible on UT-LANIC or via LATCO. 
Windows version in bsta test. 

LATCO mailing list. Email discussion of 
business in latin america 300+ participants. 
Email: tmiles@agora.rdrop.com. 

UT-LANIC, University of Texas Latin 
American Network lnformation Center 
telnet lanic.utexas.edu login: lanic. 

MEXNET. The Mexico Business Network. 
Mexico:private and government sources 
(NotiMex news, NTDB, event calendar etc.). 
Phone: 800-525-6969 
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WINROCK INTERNATIONAL 

USAID OFFICE OF ENERGY AND INFRASTRUCTURE 
BIOMASS ENERGY SYSTEMS AND TECHNOLOGY PROJECT 

161 1 North Kent Street, Suite 600 
Arlington, VA 22209-21 34 USA 

Tel. (703) 525-9430, Ext. 61 5; Fax (703) 243-1 175 

DATE: January 28,1994 

TO: Jorge Landa, Energy Advisor, USAlDlMexico 

FROM: Brad Hollomon 

SUBJECT: C02 Impacts of Biomass Project 

First, I apologize for my delay in responding to your question about the 
potential C02 reduction that might result from the biomass project. 
My time has not been entirely my own this week, and I hope the 
information is still useful to you. 

One of the project's objectives is to ascertain the magnitude of the 
potential for biomass contribution to Mexico's energy supplies, so we 
will not really know the answer to your question until the first stage of 
the project is finished. On the other hand, I have tried to define the 
universe of which the potential represents a part in order to give some 
idea of what might be accomplished in terms of C02 reductions due to 
cogeneration in the sugar and sawmill industries. 

According to Camera de lndustria Forestal statistics, the sawmill 
industry produces lumber from 5,509,000 cubic metres of logs 
annually. Of this amount, generally 55% ends up as sawdust and 
offcuts, at least in other countries. Assuming these wastes are not 
used in other ways, they represent approximately 1,500,000 Tonnes of 
fuel (bone-dry weight basis) at a typical specific gravity of 0.5. Given 
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the wood's heating value and a plausible heat rate for small biomass 
generation systems of 5 kCalfkWh, a dry ton of wood can be 
converted to about 0.9 MWh, so the entire waste wood resource is 
equivalent to 1,350,000 MWh per year. 

Turning to sugar, the industry processes about 35,000,000 Tonnes of 
cane per year. Of this, roughly 30%, or 10,500,000 Tonnes, becomes 
bagasse, with 50% moisture. Our experience is that although mills will 
vary, they can be reconfigured to export somewhere in the vicinity of 
0.16 MWh per Tonne of bagasse, so the total potential output of the 
industry is 1,680,000 MWh per year. 

The combined contribution, then, in appropriate round figures is 
approximately 3,000,000 MWh per year generated from wastes that 
represent no new C02 additions to the atmosphere, since thay will be 
burned or decompose anyway. You may already have assumptions 
about carbon consumption for the conventional power generation that 
would be reduced in response to new renewable sources. 

If you do not have standard assumptions, coal yields approximately 
9,000 kCal per Tonne of carbon contained in it. (Heating value per ton 
of coal varies considerably, as does carbon content, but the caloric 
value expressed in terms of the carbon contained in the coal is 
somewhat more nearly constant.) Central station coal plants are 
somewhat more efficient than biomass ones would be, at perhaps 3.5 
kCal per kwh, so a MWh worth of utility carbon emissions, based on 
coal-fired generation, would be 0.4 Tonnes. On this basis the 3 million 
MWh would amount to 1,200,000 Tonnes of carbon annually 
(expressed as weight of carbon, not C02). 

If the alternative is distillate oil in diesel engines, the corresponding 
figures are 12,500 kCal per Tonne of carbon content in the fuel oil, 
and the engines are more efficient, at perhaps 2.5 kCal per kwh. This 
leads to carbon emissions of 0.2 Tonnes of carbon per MWh, or 
600,000 Tonnes per year corresponding to the annual 3 million MWh 
saved. 
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An additional benefit arises out of the present consumption of oil by 
the sugar industry, since this could be eliminated with appropriate 
efficiency measures that the study will address. The Asociacion de 
Tecnicos Azucareros estimates that the industry now burns between 
22 and 23 litres of bunker fuel oil, on average, per Tonne of cane 
processed. This amounts to about 800 million litres per year. At 0.8 
kg of carbon per litre, the carbon emission reduction would be 640,000 
Tonnes 

Obviously, this range of 1.2 million to 1.8 million Tonnes of annual 
carbon reduction represents a rough upper limit, and the study will 
provide estimates of what fraction of this amount is realistically 
achievable. However, I hope this provides at least an idea of the 
general magnitude of the project's potential benefits for AID'S 
purposes. 

While I think of it, it would be useful to know if AID or Mexican 
authorities have standard assumptions regarding the carbon emission 
reductions associated with saved electric energy. We should try to be 
consistent with these assumptions, if they have been established, as 
we proceed with our work. 
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