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EXECUTIVE SUMMARY 

The vast majority of the Guatemalan agricultural population consists of small producers who 
cultivate the land using unimproved traditional practices to produce subsistence crops. Rural 
families survive on marginal lands with traditional agricultural practices being carried out on 
steep slopes whm inclinations approach 60 degrees. Being unfamiliar with natural resource 
conservation and management technologies, the highland farmers rely on traditional land-clearing 
practices and monocultural grain production which lack soil and water conservation 
methodologics and integrated uses of forest resources. Soil erosion pvails and land degradation 
is common. The present rate of environmental deterioration and unsustainable use of the natwal 
resources base is seriously jeopardizing Guatemala's national long-term prospects for social and 
economic development. 

On August 19, 1993, the United States Agency For International Development (USAID) 
authorized tlre Community Natural Resources Management Project for Guatemala, Project 
Number 520-0404. USAID total project financing involves US$4,200,000 in planned obligations 
in the form of grant funds over the four year project. Additional counterpart contributions of 
US$1,610,000 in match funds is budgeted by four core participating institutions including C9RE 
lntemationaVGuatemala, the United States Peace Corps/Guatemala and the General Directorates 
of Forestry and Wildlife, and Agricultural Extension Services of the Ministry of Agriculture of 
Guatemala. 

The Community Natural Resource Management (CNRM) Project seeks to improve the long-term 
socio-economic well-being of the rural poor through the improved management and sustainable 
use of natural resources. It uses an integrated multi-disciplinary methodology involving 
agricultural, social, educational, economic and policydented technical assistance activities. 

The central tenant of the project is that the incorporation of modern agrofmstry management 
systems and the adoption of sustainable agricultural management techniques will pennit both the 
conservation of soil, water and forest resources, as well as promote sustainable socio-economic 
development. 

The CNRM Monitoring and Evaluation Information System is designed as a distributed data 
collection and dissemination network which manages the technical information nquirememts of 
the eighteen project activities implemented throughout the four year inter-institutional action plan. 

The development of the CNRM information strategy is based on a detailed review of a) project 
task analysis, b) core project personnel inventory, c) existing automatic data processing 
equipment and software inventories, d) consolidated data colleaion instruments, e) end-user 
information nquircments inventory, f) objectively verifiable indicators inventory and g) 
infonnation scheduling requirements. 

The Monitoring and Evaluation System design is modular, integrated, transparent to the user and 
services all of the planned project information reqhments in a timely manner. It facilitates 
monitoring, analysis, evaluation and consensual decision-making at the activity and project level. 



This report serves as a basic working guide, by which project managers, can initiate monitoring 
and evaluation activities. It treats organizational, operational and systems design issues in 
establishing a natural resource management information system based on a distributed data 
collection and dissemination network. 



STATEMENT OF THE PROBLEM 

Guatemala, having a surface area of 108,430 square kilometers, is zhe third largest co-mtry im 
Central Amertca. It is located between the tropical and submpicd climatic zones Iwrdcd on 
the north by Mexico, on the east by Belize and on the southeast by Honduras and El Salvador. 
Elevations vary from sea level to nearly 14,000 feet and thereby encompass a broad m g c  of 
climates, soils and living conditions. A chain of volcanic mountains crossing the south coast and 
rugged highlands make life forthe mid  inhabitants exmmely arduous. 

Guatemala has a population of approximately 10 million which makes it the second most densely 
populated non-island nation in the Americas with over 850 people per square kilometer. 
Guatemala's annual population gr~wth rate is approximately 3.0% Almost half of its population 
is less than 14 years of age. Approximately 60% of the population is ethnically classified as 
Mayan. The remaining 40% is mostly mixed European-Mayan. The rural population constitutes 
60% of the total population and is approximately 40% literate. 

The agricultural sector accounts for 25% of the gross national product and 60% of the nation's 
employment. Guatemala's agrarian population is largely composed of subsistence farmers who 
work and live on small marginalized parcels of land. The 1979 agricultural census revealed that 
79.296 of all farms were less than 3.5 hectares and represented 8.5% of all agricultural Pand while 
20.8% of the farms exploited 91.5% of the arable land Approximately 50% of the cultivated 
land is concentrated in farms larger than 450 hecms for the production and export of coffee, 
sugar cane and cotton. 

The vast majority of the agricultural population consists of small producers who cultivate the land 
using unimproved traditional practices to produce subsistence mps. Rural families survive on 
marginal lands with traditional agricultural practices beine, canied out on steep slopes where 
inclinations approach 60 degrees. Being unfamiliar wirh natural resource conservation and 
management technologies, the highland farmers rely on traditional laud-clearing practices and 
monocultural grain production whicli lack soil and water conservation methodologies a ~ 2  the 
integrated use of farest resources. 

Mountainous areas require protective forest cover and are best suited for forestry and agrofmstry 
practices. Subsistence agriculture and animal grazing practices eliminate forest cover and reduce 
soil productivity, which in turn decreases agricultural yields and leads to greater dependence on 
a progressively deteriorating natural resource base. Soil erosion prevails and land degradation 
is common. 

The situation is hther aggravated by the increasing demandq of a rapidly pwing  population 
which creates a grcater need for incxzased agricultural production and resource exploitation. 



Succinctly stated, the present rate of environmental deterioration and unsustainable use of the 
natural resources basc is seriously jeopardizing national long-tenn prospects for social and 
economic development. 



CHAPTER 11: PROJECT BACKGROUND 

PROJECT AUTHORIZATION 

On August 19, 1993, the United States Agency For International Development (USAID) 
authorized the Community Natural Resources Management Project for Guatemala, Project 
Number 520-0404, based on the Project Paper submitted by the Office of Rural Development 
dated July 2, 1993. 

d 

Pursuant to Section 103 of the Foreign Assistance Act of 1961, USAID total project financing 
involves U$S 4,200,000 in planned obligations in the form of grant funds over the four project. 
Additional counterpart contributions of U$S 1,610,000 in match funds is budgeted by four care 

1 participating institutions including Care IntemationaVGuatemala (CARE), the United States Peace 
Carps/Guatemala (PC) and the General Directorates of Forestry and Wildlife (DIGEBOS), and 
Agricultural Extension Services (DIGESA) of the Ministry of Agriculture (MAGA) of Guatemala. 

USAID obligations began in fiscal year 1993 with the project assistance completion date 
scheduled for December 31, 1997, 

1 The Community Natural Eksourccs Management (CNRM) Project envisions the concurrent 
development of three fundamental environmentally oriented component activities involving a) 
Integrated Wdtershed Management (IWM), b) Monitoring and Evaluation (MM) and c) Policy 
Improvement (PI). 

At this time, USAID and the Government of Guatemala (GOG) have approved the Integrated 
Watershed Management component of the CNRM action plan. The activities of this component 
am based on the technical proposal entitled MICUENCA, dated b h  1993, and submitted by 
CARE IntemationaVGuatemala 

Acoardingly, the interviews conducted, analyses of project objectives, purposes and objectively 
vexifiable indicators, and recommendations contained in this report focus exclusively on the 
dewhpment of a monitoring and evaluation infinmation system in support of the eighteen 
approved project activities identified in the MICUENCA document. 

DISCUSSION OF THE PROJECT OBJECTIVES, GOALS, PURPOSE AND OUTPUTS 

The CNRM/MICUBNCA project has its origins in the USAID funded Highlands Agricultural 
Development (HAD) Phase I Project and the HAD Phase I1 Watershed Conservation Projcct 
(COMPDA) which ended September 1993. These projects involved the participation of CARE; 
DIGEBOS, DIGESA and PC in an effort to irnpmve the management of the natlrml resource 
base, improve small farm productivity and protect water supplies for small scale itrigation 
activities in micro-watersheds distributed throughout Guatemala's eastern and highland regions. 
To a large extent, the CNRM/MICUENCA Project is a continuation of the aforementioned 
technical assistance projects. 



The central tenant of the CNRMMCUENCA project is that the incorporation of modem 
agroforestry management systems and the adaptation of sustainable agricultural management 
techniques will permit both the conservation of soil, water and forest resources, as well as 
promote sustainable socio-economic development. 

Sustainable development is characterized by economic and social growth that neither exhausts 
the msources of a host country nor damages the economic, cultural or natural environment. 
Sustainable development mates new sources of income, encourages enterprises and builds and 
sangthens indigenous institutions that involve and empower the citizenry. Development is 
sustaiaable when it pmnanently enhances the capacity of a society to improve the quality of life. 
(USAIl), Revised Strategy Paper, September 20, 1993) 

The CNRM project supports the achievement of broadly based sustainable economic growth. It 
seeks to improve the long-term socio-economic well-being of ihe rural poor through the improved 
management and sustainable use of natural resources. 

The project purpose is to develop and replicate improved community-based natural nsource 
management models in upland watersheds. Pzrticipants will be primarily poor families which 
practice subsistence farming on marginalized upland sites ranging in size from 0.89 to 4.50 
hecms. 

REVIEW OF OBJECTIVELY VERIFIABLE INDICATORS 

The project goal, purpose, and outputs represent a hierarchy of objectives which tm measured 
by objectively vexifiable indicatm. 

Indicators are a means of verification, a means by which to measure impact at the strategic and 
program objective levels and to monitor project progfess. 

The essential attributes of objectively verifiable indicators are that they be plausible, independent 
and targeted. Plausible means that it measures changes which are attributable to project 
activities. By independent, it is meant that it measures success at only one level. Targeted 
means that the indicator is clearly &fined in terms of quantity, quality and time. 

The objectively verifiable indicators am the means by which project monitoring activities may 
track project progress towards the attainment of the project goals and objectives. 

The Community Natural Resource Management Action Plan objectively verifiable indicators 
include: 

1) benefit as many as 4,500 families belonging to up to 150 communities located in 
as many as 20 watersheds in 10 of Guatemala's 22 Departments by providing 
training in improved natural resource conservation and management practices, 



2) bring an estimated 6,750 hectares of privately owned rural lands under improved 
natural nsource management, 

3) increase household incomes of participating families as a ~ s u l t  of increased 
production of natural resource-based economic activities due to the increased use 
of improved natural resource management practices of the participant group, 

4) reduce the degradation of the natural resource base on participating lands as 
measured by improvements in bio physical indicators including a) reduced soil 
erosion, b) improved soil fertility, c) redud usage of highly toxic pesticide 
applications, and d) increased reforested acreage, 

5 )  bring an estimated quantity (still undef~ned) hectares of communally held rural 
lands un,&r improved natural resource management, 

6) provide training in improved forestry, soil and water management and 
conservation practices, and integrated watershed planning to a combined total of 
not less than 50 technicians from the General Directorate of Fmstry and Wildlife 
(1DIGEBOS) and the General Dimtorate of Agricultural Extension Services 
(DIGESA) and 

7) provide training in integrated watershed management to up to 60 community 
organizations andfor comnlittees. 

Refbr to Table I for a cross mference list of the CNRM/MICUENCA narrative summary, 
corresponding objectively verifiable indicators and the means of verification to be used. 

DEFINITION OF FUNCTIONS AND RESPONSIBILITIES OF PARTICIPATING 
INSTITUTIONS 

CA1.n InternatiOH8VGuatemala has been selected by the participating institutions as Project 
Coordinator. As Project Coordinator, CARe assumes responsibility befm USAID for the 
successful completion of the project objectives. 

On November 9, 1993, the four collaborating institutions signed a Letter of Understanding in 
which their individual, inter-institutional and by-committee project roles, functions and 
responsibilities an defined. Each of the institutions identify the project sub-components for 
which they exercise primary operational responsibility, as well as identify unique institutional 
obligations regarding the hiring of personnel, financial disbursement and disclosure, annual 
budgetary preparation and project activity monitoring and evaluation reporting requirements. 
Refer to Table II for a listing of institutions and the technical assistance activities for which they 
assume primary responsibility. 



OVERVXEW OF THE COMMUNITY NATURAL RESOURCE MANAGEMENT 
INTEGRATED WATERSHED MANAGEMENT PLAN OF ACTION 

The CNRM Integrated Watershed Management Component, i,e., MICUENCA, is composed of 
six primary technical assistance mas or subcomponent activities including, 1) Community 
Strengthening, Training and Extension, 2) Environmental Education, 3) Sustainable Agriculntrc, 
4) Social Pmstry, 5) Watershed Planning and Environmental Monitoring, and 6) Rural Economic 
Planning. 

CARE initiates field activities with the a) Community Organization, Training and Extension and 
b) Environmental Education activities. Because Guatemala's communities in the indigenous 
highland areas are recovering from a violent period in which many community organizations 
were weakened or dissolved, the community-based subcomponents will provide trsining in 
organizational and leadership skills development. In conjunction with local non govennental 
organizations (NGO), project personnel will develop and implement appropriate environmental 

a education strategies, both formal and non-formal, in order to raise levels of natural resource and 
environmental avw8tCness and, thereby, engender a more favorable atmosphere far the introduction 
of watershed planning, sustainable agriculture and social fonshy activities. 

DIGEBOS, DIGESA, PC, selected NGOs and community groups will collaborate in developing 
and implementing watershed management plans and monitoring bio-physical indicators as a 
means by which to measure the impact of the project's technical activities on the community 
natural resource base. Activities will concentrate on "critical impact" areas in each of the 
participating watersheds. 

Though the Sustainable Agriculture and Social Forestry Sukomponents, extensionists and 
community pmnoters will work closdy with community groups, farmers and local NGOs to 
identify and prioritize agrofmstry-based nceds. These activities seek to facilitate the wide-scale 
adaption of soil conservation, agrofoicstry, sustainable agriculture, small scale irrigation, 
refarestation and forest management technologies. The objective of these activities is to increase, 
in a "sustainable" manner, the production of wood products, basic grains, fruit, vegetables and 
fodder on which Guatemala's rural population depends for its livelihood. Said activities will also 
seek to improve the quantity and quality of the water supply. 

The Small Scale Forest-Based Enterprises activity, under the Rural Economic Planning 
Subcomponent, will help participants who own or have access to fmst  resources, establish small 
scale forest based enterprises. It is felt that more rural inhabitants will adopt and maintain the 
recommended forest management practices if there exists an economic incentive to do so. The 
strategies aud principles of CARE'S Small Economic Activities Development (SEAD) sector will 
be used to shape the implementation of this activity. 

Although the activities initiated under the HAD I1 Project entitled Special Fund for Private Sector 
Technical Assistance Extension Sewices (FEAT) will be continued under CARE'S institutional 
responsibility, FEAT activities will not fall under the purview of the CNRM/MICUENCA project 
activities or resources. 



Refm to Table III for a listing of thz participating micro-watersheds their geographic location and 
surface area expressed in squm kilometers. 



CHAITER II);: MONITORING AND EVALUATION METHODOLOGY 

OVERVIEW OF THE MOMTORING AND EVALUATION INFORMATION SYSTEM 

The CNRM/MICUENCA Monitoring and Evaluation Information System is a distributed data 
collection and dissemination network which manages the technical information requirements of 
the eighteen project activities implemented throughout the four year inter-institutional action plan. 

CNRM/MICUENCA is a multi-disciplinary project involving a g r i c ~ l ~ a l ,  social, educational, 
economic and policydented activities. Different activities will utilize different activity-specific 
data collection instruments and schedules in order to monitor the progress of performance data 
unique to that activity. Notwithstanding, the project information strategy is based on a unified 
system design which organizes the data into a minimal, yet relational, number of data 
environments; ie., data collection instruments, &;abases, menu-driven query screens and 
stan* report formats. This approach avoids the duplication of data collection efforts and 
minimizes data entry and pmgramming routines among various technical activity insawnents. 

The CNRM/MICUENCA d e d  system design is modular, integraxed, transparent to the user 
and services all of the donor and participating irdstitutions planned project information 
nquirements in a timely manner. The system facilitates monitoring, analysis, evaluation and 
consensual decision-making at the activity and project level. 

The: development of the information strategy is based on a detailed review of a) project task 
analysis, b) core project personnel inventory, c) existing automatic data processing equipment and 
softwaxe inventories, d) consolidated data collection instruments, e) end-user information 
requirements inventory, f )  objectively verifiable indicators inventory and g) information 
scheduling rcquirements. 

The Project is divided into six technical assistance areas which are further subdivided hto 
eighteen activities in which various core institutions participate with varying degrees of 
collaboration. As noted, Table I1 lists the institutions primarily responsible for project technical 
assistance activities. 

The CNRMMICUENCA information system is organized according to project activities. 
Because the project is a multi-disciplinary effort, it follows that the instruments used to monitor 
project progress, as well as indicators identified to measm project performance, will be multi- 
disciplinary. 

Different acti15ries utilize diffe~nt activity-specific data collection instruments and schedules in 
order to monitor the progmss of performance data unique to that activity. Some activities, such 
as baseline and diagnostic studies m "one-time" data collection events. They serve as a basis 
by which to a) determine the proper "mix" of technical assistance activities appropriate for the 
participating watershed and b) evaluate project performance and impact. 



Other activities require "systematic" monitoring instruments and procedures which enable 
supervisory and field personnel to track activity status and participant farmer progress. Refer to 
Table N for a classification of data environments and their respective corresponding data 
collection events and instruments. 

The CNRMMCUENCA data collection and dissemination network invojves the pooling of 
human, physical and financial resources of the four participating core institutions. 

The pooling of human resources refers to the coordination of core administrative, technical and 
field personnel among participating organizations in the &sign and execution of the project. The 
total planned project manpower resources involve the collaboration of approximately 30 
administrators and 120 field personnel in the execution of eighteen project activities during the 
four year project cycle. Refer to Tables V, VI and VII for a listing of project personnel by 
institution, job function, job title and geographic distribution. 

The pooling of physical resources refers to the assignment of c m  institution vehicles, 
installations, computer equipment, etc. in senrice to the project. Refer to Table Vm for a listing 
of computer equipment by institution and geographic distribution in establishing the project 
information network. 

The pooling of financial resources refers to the total four year budget of U$S 5,810,00 originating 
from U$S 4,200,000 in USAID grant funds and U$S 1,610,000 in match funds from the four core 
h-5dtutions. 

DATABASE SEGMENTATION 

As discussed, the eighteen project technical assistance activities can be grouped into six data 
environments, based on the typification of the infoxmation that these groups of data measure. 
The database environments include: 1) community-based data, 2) educational dam, 3) project 
personnel training data, 4) bio-physical data, 5) natural resources practices and production/cost 
data and 6) special studies data. To a large extent, data environments correlate to the grouping 
of objectively verifiable indicators. 

The number and types of data collection instruments, the data attributes and the bquency of data 
collection efforts will vary significantly from environment to environment. Table IX assigns the 
eighteen technical assistance activities to a database environment. 

The typification of the project's technical activities into subject groups facilitates MIS operations 
and ~lational database organization. The partitioning or segmentation of the data into distinct 
data environments facilitates overall project operations including, for example, the &sign of 
consolidated data collection instruments, the streamlining of applications programming, increasing 
data access speed and the more efficient use of machine memory. 



DISTRIBUTED DATA COLLECTION AND DISSEMINATION NETWORK 

Due to the poor line quality of telephone communications in rural Guatemalan highlands, the use 
of electronic data file transfer or modem communications among project central and regional 
offices is not possible. Consequently, all references to the term "network" refer to a geographic, 
not electronic, system of distribution. 

The M&E information strategic plan is derived from the CNRM/MICUENCA technical assistance 
project plan. It translates the backlog of individual technical assistance activity information 
system requirements into aggregate s w i g ,  hardware, software and network requinments for 
the M&E Coordinating Unit which is discussed more in-depth below. 

In order to execute project data collection activities in the 150 communities of the 20 
participating watersheds, a pool of approximately 120 technical and field personnel from the core 
institutions are used, Charts I, 11, III and IV diagram the organizational structure of CARE, 
DIGIGEBOS, DIGESA and PC project ;xrsonnel, respectively. 

Should the need arise, third party data collection services can be contracted for extraordinary 
peakload data collection events such as project start-up and annual reviews for the collection of 
baseline and natural resource practices and production/cost data. 

Regardless of the type, longevity or purpose of the data collection instrument, all instrwnents 
must be designed in conjunction with and be approved by the M&E Coordinating Unit prior to 
scheduling and initiating field data collection efforts. This is discussed further in a section 
conccming data integrity and security issues. 

Once the data collection activities are completed, the field personnel responsible for the collection 
effort verify the completeness and correctness of the information and deliver the instruments to 
their project superiors, whereupon these materials are consolidated and forwarded to the MBtE 
Coordinating Unit in the project central office in Guatemala City. 

This procedure pennits centralized data processing. It is designed to assure the integrity and 
security of the data by requiring that the newly collected information pass through rigorous 
consistency tests, normabation and standardization routines, and unified post-codification criteria 
for "specify", "explain" and "other" open-ended type responses. The data is updated to the 
project database once it has satisfied test and standardization criteria 

Once the database is updated, all participating central and field offices, having the minimal 
requisite computer processing capability to load, store and manipulate the CNRM Information 
System, will receive a diskette containing the most current data and application programs 
package. Menu-driven screen interfaces will guide the user through a series of optional query 
screens intended to facilitate standard data analysis and the emission of standardized reports. 

Query screens and report generators allow the user to select a desired level of data 
disaggngation. Standardized report generators will emit routine monitoring report formats for 
distribution to its administrative, supervisory, technical and field personnel according to their 



respective/customized information requirements. In this manner, donor and participating 
institutions can request project information in formats conducive to their respective "in-house" 
reporting ~quirements. For example, AID could require that semi-annual project reports conform 
to it's SAR report format. DIGEBOS arid DIGESA could require that monthly project reports 
conform to their respective "in-house" report formats to the Ministry's Sectaral Planning Unit 
(USPADA). Similarly, this can be apply to CARE and Peace Corps. Accordingly, data 
collection events will be coordinated with repit scheduling requirements. 

Apart from standadized query and report generators, the system users will be free to access and 
manipulate the data. The user will be able to load from the data base environment to a specific 
applications interface, whereupon the user can choose to plot, graph or statistically analyze data 
of special interest. Similarly, the user may choose to select a routine written =port which will 
have pre-programmed graphic windows and fields that change according to the data updates at 
the time of the issuance of the report. The purpose of this interface is to convert the user, 
regardless of job function, from a data processor to a data analystlevaluator. Special emphasis 
and training should be given to analysis and evaluation of project data. 

An additional feature of the system is that although the system users will be h e  to access and 
manipulate the data, the user will not have access to modify the data files. All data will be write 
protected Because it cannot be modified, the user can be certain that what one is analyzing is 
"unaltered" performance data. 

Chart V tracks the information flow through the distributed information network. The example 
field data collection event begins at the farmer plot, passes to regional consolidation of data 
collection instruments, proceeds to centralized processing and ends with the issuance of diskettes 
for distributed query and report generation to the central and regional office end-users. 

Chart VI illustrates a field data collection organizational flow chart among participating inter- 
institutional field personnel. 
l'he CARE Technical Assistant is the designated M&E field interface with the (hodhating Unit. 

MONITORING AND EVALUATION COORDINATING UNlT 

The Monitoring and Evaluation (MBtE) Coordinating Unit is the center of project information 
standards, procedures, technical leadership, applications programming, data processing, storage 
and documentation. Chart VII illustrates the relationship of standards, procedures and project 
management. Chart Vm further desegregates the systems analysis, procedural and task 
discrimination flow chart. 

The Unit is composed of six persons including t h e  core personnel; i.e, a Unit Coordinator, a 
Data Base Developer/Administrat~~ and a Systems AnalystJOperations Manager, and three liaison 
personnel r e f d  to as Liaison Systems Analysts/Pmgrammers which are counterpart personnel 
of CARE, DIGEBOS and DIGESA. Chart IX graphically represents the organizational structure 
of the M&E Coordinating Unit. 



The M U  Unit employs three full-time "core" staff in order to provide administrative and . 
, technical continuity to its operations throughout the project four year life cycle. Liaison 

personnel, however, progressively ~ d u c e  their exclusive dedication to project information 
activities from 100% in year one, to 80% in year two, 40% in year three and 20% in year four. 

In this manner, the liaison systems analysts/programmers may progressively assume greater 
responsibility in attending to other related "in-house" information requirements of their respective 
host institutions as critical project start-up and peakload information requirements are met. 

An example of related "in-house" infonnation requirements would be the utilization of project 
software, hadwaxe and data in developing a geographic information system (GIs) which maps 
national soil, water and fmst  resources. Because the interest is national, it is outside of the 
scope of the CNRM/MICUENCA project. The project, however, can provide the ~quired 
information on the example variables for the geographical regions that are within the project 
watersheds. 

Analysts could use this data to identifjl the capacity of use of the soils and correlate this 
information with parameters for cultivating export crops; e.g., planting densities, average yield 
per hectare adjusted for loss due to disease or pests, price paid per kilogram, etc., and thereby 
determine the potential economic impact that the introduction of a given export crop, requiring 
these biophysical conditions, would have on a given geographic area. 

The use of liaison personnel assures that each of the .participating institutions will have a) a 
"voice" at all stages of systems development, b) project activity-specific information requirements 
directly represented and scnriced by "in-house" personnel and c) strengthened institutional 
information science technical expertise. 

Because the M&E Unit's infomation development requirements involve man tasks than 
personnel, it will be necessary that the team members have overlapping technical skills and 
perform m m  than one specialized function. The job title that is assigned, therefa, represents 
the primary job responsibility of the individual but does not preclude the execution of several 
additional tasks normally associated with other specializations. 

The M&E Unit will supplement its full-time staff with the temporary and intermittent contracting 
of third party data entry services if such services are deemed necessary by the Unit Cbmihator. 
The need for such services may arise &om the temporary but extraordinary data entry load 
generated by project start-up, annual review and final evaluation data collection activities. 

DEFINITION OF ROLES AND RESPONSIBILITIES OF MONITORWG AND 
EVALUATION COORDLNATION UNIT PERSONNEL 

Regardless of job function, all team members must have a thorough knowledge of overall project 
activities and activity interrelatedness, as well as a clear understanding of project purposes and 
objectives. M&E core and liaison personnel are charged with the technical responsibility to 



assure that all aspects of system &sign, implementation and redesign respond to the guiding 
parameters of the project purposes and objectives. 

MONITORING AND EVALUATION UNIT COORDINATOR 

The' Unit Coordinator is the designated leader of the M&E six person team. Planning, 
organization, staff' management and control are needed to assemble and direct the team. The Unit 
Coodinator assumes the multiple responsibilities of a Project Administrator, Network Coordinator 
and Project Evaluator. 

The Unit Coordinator reports a) directly to the CARE Project Manager, as Roject Coordinator 
of the CNRM/MICUENCA Action Plan, and b) executes the joint decisions approved by the 
CNRM National Committee pertinent to all information systems in the CNRM/MICUENCA 
project start-up, implementation and redesign cycles. 

The Unit Coordinator is responsible for directing the internal MBiE project activities, as well as 
organizing and coordinating the unit's work with participating core institutions among central and 
regional. offices. In technical consultation with the Data Base DeveloperiAdministrator and 
Systems Analyst/Operations Manager, the Unit Coordinator assigns and =views the tasks of all 
core and liaison personnel, estimates task cost and duration, manages the budget, approves 
scheduling and processes procurement. 

Apart from the administrative tasks associated with managing and coordinating the organizational 
unit, the M&E Unit Coordinator also performs several key evaluation and strategic planning 
tasks. 

Among other ma=, the Unit Coordinator, as the principal project inforination systems manager, 
is oppartunely aware of a) the activities of CNRM project field personnel, b) the utility of the 
data instruments, c) adequacy of systems hardware and softwm, d) the performance of technical 
activities and e) the propss of participating watersheds. The Unit Coordinator has a mif?ed 
systems view and understanding of the project's "business", "architecture" and "performance". 

Accordingly, heishe can contribute valuable insights into project and institutional practices, 
strengths and limitations. It is recommended, therefore, that the M&E Unit Coordinator prepare 
periodic evaluation reports for presentation to and discussion with the CNRM/MlCUENCA 
Project Coodinator and National Committee Members. The Unit Coordinator's function as 
Project Evaluator is considered integral to the successful achievement of the development 
objectives of the project, as defined by the output, purpose and goal statements of the project's 
lc$cal framework. 

As Project Evaluator, the Unit Coordinator, reports to senior managers of donor and participating 
institutions about key issues pertaining to current pmject activities and &velopments intended 
to adjust or redesign activities in order to keep them on track toward their objectives, as well as 
to raise issues of project progress, relevance, effectiveness, efficiency, impact and sustainability. 
The Unit Coordinator seeks resolutions for future actions to improve project performance. As 



such, monitoring and evaluation becomes a cooperative development activity that strengthens the 
institutional capacity of participating institutions. 

DATABASE DEVELOPEWADMINISTRATOR 

The Database Developer/Administratm is primarily responsible for programming and maintaining 
the relational database. In close consultation with the M&E core and liaison systems 
analysts/programmers, the Database Developer defines the nature and volume of transactions and 
data. Based upon his~her understanding of the analyst's entity-relationship model, the database 

' developer &signs a database model. The data design model must be understood and agreed upon 
by the M&E team. Once the design is approved, it is the job of the Database Developer to 
program the system. The database design is the most important determinant of performance and 
it is relatively fin& changing the design disrupts forms, reports, tables, etc. 

The Database Developer also determines the final file, structure; i.e., the way that data is stored 
in fields and tables. A sound structure can provide better performance, simpler reports and easier 
program maintenance. It is hisher responsibility to "normalize" or reduce the data to its simplest 
structure with minimal redundancy and maximum data integrity. A normalized data structure 
greatly simplifies the development and maintenanca of the database. 

After the system is developed, it is the job of the Database Developer to test it. The only way 
to see if the system works is to test it, and the only parts of a system that can be known to work 
am those that are tested. Testing is to be done at the module, subsystem and system levels. 

Once the system is tested and approved, it then becomes the Database Developer's responsibility 
to maintain the system incorporating essential redesign improvements consensually agreed upon 
by the M&E team and authorized by the Unit Coordinator over the life of the project. 

Additionally, it is the Database Developers responsibility to document the system providing 
detailed updated information on the data dictionary, file structure, table ~~lations, menu and report 
interfaces, etc. Documentation should be minimal but comprehensive. 

SYSTEMS ANALYSTIOPERATIONS PROGRAMMER 

The Systems AnalystlOperations Manager assumes the multiple responsibilities of Project 
Systems Analyst, Applications Programmer and Operations Manager. In the capacity of M&E 
Systems Analyst it is h i sbr  responsibility to coordinate and integrate all participating 
institutions's activity-specific information requirements at the project level, as well as e n h  
project standards regar&ng data collection instrument design, pre and post coding procedures, 
system codes, indices, tables and system documentation. 



In the capacity of Operations Manager, it is hisfher responsibility to monitor and manage space 
usage within the system databases and supervise data security and integrity issues including: 

a) establish backuphstore procedures for each update instance and application, as 
well as, for deciding how many generations of backup tapes are to be kept and 
how to rotate them in and out of off-site storage. 

b) elaborate data consistency tests in programming routines of project and third party 
data entry activities in order to ensure the integrity of data updates. 

c) block write access to all database environments of non M&E Unit personnel. 

d) for each data collection event, randomly select a statistically significant number 
of completed field data collection instruments and field check, i.e. verify, 
"][~~pomxi" data with "actual" data. 

LIAISON SYSTEMS ANALYSTS/PROGRAMMERS 

The Liaison Systems AnalystdRogrammeas (3) are physically located in their respective host 
institution's project cenfral office. They represent and service their arganization's activity- 
specific infinmation requirements, but respond to the M&E core staff in d l  matters =garding 
systems development and operational procedures. 

In this manncr, each of the participating organizations is asswed a "voice" at all stages of 
systems development but, simultaneously, is brought into compliance with all centralized project 
design, programming and operational aspects of the CNRM unified information system. 

The first task of the Liaison Systems Analyst/Rogrammer is to learn, define and document the 
activity-specific information requirements of the organization represented in collaboration with 
the M&E con staff. The analyst assists in-house end-users in identifying their immediate and 
eventual information requirements. It is critical that the analyst acquire a detailed understanding 
of the "business" of the organization helshe services. 

Their job is to convert "soft" statements into "hard definitions that can serve as the basis for the 
design of data collecting instruments, on-line interactive query screens and standardized reports. 
R&r to Chart Vm for a graphic representatiori of a systems analysis, procedural and task 
discrimination flow chart. 

The primary tools of the analyst are interviewing skills, awareness of project organization and 
comprehensive knowledge of applications programming; e.g., relational data base, electronic 
spreadsheets, word pmessing, statistical and graphics applications packages. 

The second task of the Liaison Systems AnalystProgrammer is to develop the institution's 
activity-specific applications programming modules in accordance with M&E con staff 



supervision. This approach assures compliance with the overall project's; integrated design of a 
unified information system. 

It should be noted that because Peace Corps (PC) volunteer participation is closely integrated 
with all of CARE, DIGEBOS and DIGESA project activities, it is determined that the PC 
infonnation requhments of its activity-specific interests will be satisfactorily addressed by the 
aforementioned institutions. Consequently, there is no operational justification far requiring a 
PC Liaison Systems Analyst/Programmer. Like the other core institutions, panicipating PC 
project 'administrative staff and volunteers will receive all standardized system fcports, diskette 
updates of database and applications programming and training in the use of the menu-driven 
system. It is further noted, that any ovemding institutional concerns can be dxessed t'mugh 
Peace Corp's representation in the CMRM Watershed, Regional and National Committees. 

m 
DATA INSTRUMENTS 

CNRM Project data collection events fall into five basic application categories or types; 1) 
diagnostic tools, 2) baseline studies, 3) monitoring instruments, 4) impact assessment analysis and 
5) special studies. 

Diagnostic tools =fez to those instnunents which enable project personnel to inventory the 
general profile of a given problem under study. They am generally "soft" instnunents which rely 
on personal or group appraisal or qualitative assessment of the situation. 

Such a tool might be used in community participatory diagnostic, non-formal environmental 
education, watershed planning and small scale fmst  based enterprise activities. They an likely 
to use opinion polling and attitudinal survey techniques. These instruments assist project 
perso~el  in the diagnosis of beneficiary needs and facilitate in the selection or "mix" of 
technical activities and/or practices to apply to a given situation. They are generally "one-time" 
data collection instnunents and am usually employed at project startup. 

Like diagnostic tools, baseline studies are interested in inventory/profile characteristics of the 
subject under study. Their purpose is to establish a benchmark by which the project may measure 
future progress and performance information over project indicators. They are generally "one- 
time" data collection instruments and are usually employed at project startup, but unlike 
diagnostic tools, they generally collect quantitative data and are periodically compand over the 
life of the project as a standard of measurement against the c m n t  project status. 

Monitoring instruments are "systematic" data collection instruments which enable supervisory and 
field personnel to track activity status and participant community/farmer progress. The fnquency 
and periodicity of data collection events varies according to the activity or data itself; e.g., the 
incorporation of soil and water conservation techniques into the farmers annual farm management 
plan can be monitored "quarterly", weather data is usually monitored "daily", crop yields data 
is monitored according to the "season" in which it is harvested, labor data is usually monitored 
weekly, etc. Fnquent data collection activities reduce the risk that the "inability to collect data" 
wil l  not have a serious impact on project monitoring and evaluation. 



Impact assessment analyses are primarily used for evaluation purposes. They are used at various 
Intervals during the course of the project. Generally, they are annual or mid-term instruments 
which compare technical activities status and participant farmer progress against the baseline 
study. Roject impact is a measure of project success. 

Special studies may utilize any of the aforementioned instruments or combination thereof. They 
are not incorporated in a systematic way into the mainline project because they are either a) such 
a small component of project activities to not warrant their incorporation into the unified systems 
approach of the project's monitoring and evaluation activities, b) the study had not been 
anticipated at the time of project startup, or c) as a result of special interest or project focus, a 
detailed analysis is requested. Such special studies are anticipated in the Small Scale Forest 
Based Enterprise activities, as well as in special gender studies which focus on the role of women 
in project activities. Refer to Table IV to review the types of data collection events and 
instruments to be used in project activities. 

As pviously noted, CNRM is a multidisciplinary technical assistance project. Different 
activities require different activity-specific data collection instruments and schedules in order to 
monitor the progress of performance data unique to that activity. Accordingly, the eighteen 
project activities are grouped into six data sets, based on the typification of the information that 
these groups of data measure. The database sets include: 1) community-based data, 2) 
educational data, 3) project personnel training data, 4) bio-physical data, 5) natural resources 
practices and production data and 6) special studies data. 

The number and types of data collection instruments, the data attributes, periodicity and the 
frequency of data collection efforts will vary from "one-time" diagnostic and baseline studies to 
multiple "systematic" or "routine" monitoring and evaluation activities. Regardless of the type, 
longevity or purpose of the data collection instrument, all instruments must be designed, 
approved, tested and scheduled in conjunction with the M&E Coordinating Unit. 

This unified approach to data instrument &sign and scheduling facilitates a) the normalization 
and codification of data solicited, b) the consolidation of the number of requisite collection 
instnunents, c) the programming of corresponding on-line data entry screens and d) coordinating 
training and collection activities in the use cf the instruments. 

It is to be recalled that, regardless of job function, all M&E core and liaison team members, 
having a thorough knowledge of overall project activities and activity interrelatedness, are 
charged with the technical responsibility to assw: that all aspects of instrument &sign, 
implementation and redesign respond to the pidiag parameters of the project purposes and 
objectives. 

The development of data instruments and requests for the incorporation of data in existing 
instruments should not be autharized unless such data is considered vital to the measurement of 
project performance as defined by verifiable indicators. 



Two Data Instrument Approaches 

This report pmposes two basic data instrument options for monitoring project impact. After 
considerable deliberation over the two options, the: MSI Team decided to present both options 
and leave the final choice up to project management based on the justifications provided within 
each option for its particular approach. 

This dichotomy of approaches is a common one in monitoring impact, one which comes down 
to on-going data collection integrated into present activities versus speciaVannua1 activities 
specifically focused on the key impacts of the project. Both approaches nave worked well in 
different environments. The major advantage of the on-going data collection approach is the 
potential time and money savings if management type information can be incorporated into or 
extracted out of normal operations data--namely agricultural extension activity data, The major 
disadvantage of this approach is the management challenge of getting many different data 
collectors to follow the same procedms. 

The major advantage of the annual survey is greater control over the data collection quality and 
sample. There is also greater ease of targeting of specific infonnation needs. A major 
disadvantage of this approach is the extra cost involved and the lost productivity of the large staff 
of extension workers essentially involved in the same endeavor. A limited amount of contact 
with farmers in a poor and ethnically divided country could also present ceitain data collection 
and sample problems. 

Provided below are the two basic options. Option 1: The F m  Plot Management Plan 
represents the on-going data collection approach. Option 2: The Farm Plot Baseline and Annual 
Data Collection proposes the special or annual data collection approach, 

Option 1: Farm Plot Management Plan 

The Farm Plot Management Plan is the basic instrument by which field personnel enter into a 
direct dialogue with the participant farmer in the mutual identification and typification of the 
household and property as a unit of production and, as such, constitutes a 1) fundamental 
diagnostic tool for the identification of priority watershed training and extension activities and 
2) serves as a baseline against which f u m  adoption of agrofmstry systems/technologies will 
be compared. This will facilitate project personnel in identifving which agmfonstry systems or 
technologies art being adopted and at what rate and/or scale of adoption in addressing socio- 
economic and technology impact assessment issues in the monitoring and evaluation process. 

In its current form, developed under the COMPDA Project, the Farm Plot Management Plan is 
essentially a) an instructional aid and b) a rapid appraisal instrument which provides project 
personnel with an overview of the households, communities and farming systems in the 
micowatershed project area. 

The current Farm Plot Management Plan form consists of eight mas  of study including, 1) a 
geographic identification of plot and typification of family/communi~ characteristics, 2) a 



A nview of "A Framework for Analyzing the Socio-Economic Impacts of Agrofmstry Projects" 
by D. Evan Mercer, of the USDA Fmst Service, reveals a Table of "Rapid Appraisal Data 
Objectives and Example Indicators". This table provides an extensive inventory of variables and 
their corresponding example indicators. It is recommended that the technical dinctars of the 
participating institutions review these variables in consideration of their possible inclusion as 
additional and/or alternative variables to be incorporated in a mMied Fann Mot Management 
Plan and/or associated in-depth monitoring data collection instrument, e.g, farm costrproduction 
record-keeping. The following is an illustrative list of possible indicators. In practice only thhe 
minimal amount of key data should be chosen and collected regularly. Too much data will clog 
up the system. 

PHYSICALflBIOLOGICAL ENVIRONMENT 

Climate 

Soils 

Hazards and Risks 

elevation, average slope, distribution of landform 
types 

average annual and monthly distribution of rainfall, 
temperature, solar radiation 

soil types (US Soil Taxonomy, FAO/UNESCO Soil 
Units, etc. 

assessment of potential hazards aad risks to farmers 
such as pests, rainfall and yield variability 

Farm Size number of hectares (productive and non-productive) 

SOCIAL/CULTURAL ENVIRONMENT 

Population Density number per square kilometer 

Population Demographics number of household members, distribution by sex, 
age, ethnic gmup, religion 

Economic Demographics distribution by income classes, occupation, &-farm 
employment, expenditures, assests, standard-of - 
living index, type of dwelling 

Forest Products 

Diet 

type and quantity of forest products consumed and 
produced 

type and quantity of food consumed 



SOCIALICULTURAL ENVIRONMENT (continued) 

Education 

Infrastructure 

Migration 

Industries 

distance to nearest school, literacy rate, percent of 
school-age children attending school, years 
completed by household mcnbers 

amount of paved roads, agriculturaVf01cstry 
processing facilities, water treatment 

rate of in and out-migration 

number, size, profitability of industries in 
community 

INSTITUTIONAL ENVIRONMENT 

Local Government organization, effectiveness, funding, responsibilities 

Community Organizations number, strength and activities 

Land and Tree Tenm laws, rules, customs, dewe of Systems land tenure 
security 

Development Assistance 
Institutions number operating or planning to operate in 

community 

Development Projects 
in the Area 

MARKET ENVIRONMENT 

Market Locations 

Commodities Traded 

Output Prices 

Input Prices 

Transport Prices 

number operating or planning to operate in the m a  

numbers, distance (kms), temporal fnquency, fanner 
access 

major crops, livestock, fonst products traded and 
volumes 

t-ee, crop, livestock prices, seasonal fluctuations 

labor, capital, land, materials 

price per kilometer by product 



MARKET ENVIRONMENT (continued) 

Government Intervcntions price supports, subsidies, quotas, etc. 

Labor Availability 

Credit Availability 

LAND USEIPRODUCTION SYSTEMS 

avaliability of off-farm employment, availability of 
hired labar, percentage of time employed in on and 
off-farm labor 

number of formal and informal credit organizations, 
cost of credit 

distribution by crops, management practices, size of 
parcels 

Technical Expertise of Farmers % of population familiar with and/or experiehlce 
using technologies 

' Tree Species temporal and spatial distributions and uses, census 
of numbers of trees grown in and around farms prc 
and post-projcct 

Annual Crop Species temporal and spatial distribution and uses 

Livestock Species temporal and spatial distribution and uses 

In order to & w i n e  the net economic impact derived from the adoption of improved 
agrofmstry techniques, in-depth farm input-outgut costEproduction data will be requimi. Such 
data is fundamental to cost-benefit and impact assessment analysis. Direct observation and 
measurement on a timely basis by farmer and project field personnel is the most reliable method 
for collecting this data. A "farm record-keeping" approach is recommended, but this does not 
entail that the farmer himself would have to maintain the record. Since many farmers are 
illiterate and would be incapable of keeping such records, the large extension staff would be 
capable of maintaining these records. Basically, participating farmers are to maintain ~egulrar 
recards of specific farm activities, inputs and outputs associated with various forestry, cropping 
and livestock systems. Alternate project field personne1,i.e. a) CARE Technical Assistant, b) 
DISEBOS Watershed Technician and Promoter, c) DIGESA Extension Agent, Agricultural Guide 
and Agricultural Representative and d) PEACE CORPS Volunteer visit the participating farm 
plots weekly and monitor the records in order to ensure data quality. Crop calendars and farm 
input-output cost/production schedules will be derived from this data. Comspondingly, project 
personnel should take gnat care to maintain a IOYY parlicipating-farmer to project-field-personnel 
ratio; preferably not to exceed 35 farmers per field staff member. 



The aforementioned agroforcstry techncial publication by D. Evan Mercer, also provides a Table 
tided "Minimum Data Set for Economic Efficiency Analysis". This table pv ides  an extensive 
inventory of variables and their corresponding example indicators. It is recommended that the 
technical directors of the participating institutions review these variables in consideration of their 
possible inclusion as additional and/or alternative variables to be monitmd in the design and 
implementation of a Farm Cost/Production Record-Keeping Instrument, Said instrument would 
be u t i l i i i  by either all participating farmers or a randomly selected stratified sample of 
participating farmers in conjunction with the Farm Plot Management Plan. A revised summary 
of these variables and their corresponding example indicators include: 

LAND 
Tme 

Animals 

number and type of hectares 

n u m b  and type of hectares 

number and type of animals 

LABOWTREE CROPS 

Site Preparation hours or days by type of labor 

Planting hours or days by type of labor 

Wetding hours or days by type of labor 

Chemicals hours or days by type of labor 

Thinning hours or days by type of labor 

pruning hours or days by type of labor 

Felling hours or days by type of labor 

Processing hours or days by type of labor 

Transportation hours or days by type of labor 

LABORJANNUAL CROPS 

Site Reparation hours or days by type of labor 

Sowing hours or days by type of labor 

Cultural Practices hours or days by type of labor 



LABORJAPJNUAL CROPS (continued) 

Fertilizer hours or days by type of labor 

Herbicides hours or days by type of labor 

Harvesting hours or days by type of labor 

Transportation hours or days by type of labor 

LABORLIVESTOCK 

Feedkg hours or days by type of labor 

Medicating hours or days by type of labor 

Grooming hours or days by type of labor 

CAPITAL AND MATERIALS 

Tree Seedlings amount of seed and/or seedlings 

Chemicals weight or volume of chemical 

Tools number of each type 

Transportation number of each type 

OUTPUTS 

TREES 

Fuelwood 

Poles 

Timber 

Fruit 

Forage 

Green Manure 

Other 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 



Forage 

Green Manure 

Other 

ANNUAL CROPS 

Yield 

Residues 

LIVESTOCK 

Food 

Manure 

Skin 

Other 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

quantity per hectare 

ENVIRONMENTAL 

Soil Conservation changes in soil erosion rates, diffennce in topsoil thickness 
between agroforestry and non-agroforestry systems 

Watershed Protection hydrologic changes (volume, floods, sedimentation) 

Natural Forest Conservation change in forest products harvested from natural forest, 
change in deforestation rates, change in area under shifting 
cultivation, change in forest quality Crop Protection, 
Change in crop damage from wind, sun, rain, etc. 

The utilization of these two instruments, i.e. the Faxm Plot Management Plan and the Farm 
Cost/Roduction Record-Keeping Instrument will form the basis of all monitoring and evaluation 
activities at the farm plot level. 

ODtion 2: Farm Plot Baseline and Annual Data Collection 

Evaluation of Production and Agricultural Practices 

The goal of the project is to improve the sustainable incomes of farm families. The purpose of 
the project is to improve management of natural resources (water, soil, forests) in upland 



watershed used by those farm families. M&E will focus on project activities from the point of 
view of this goal and purpose. 

The principal indicators for evaluation of this project are thus (1) improved incomes for those 
living in project watersheds as a result of project activities and (2) improved management of 
natural resources in project watersheds. 

Income is understood as material benefit which can usually be given a monetary value. Since 
project activities involve use of natural resources, income derived from these resources will be 
the focus of evaluation, primarily annual and permanent crops, firewood and wood used for other 
purposes, and farm animal forage. To determine improve income from natural resources on 
private land, it is necessary to establish a baseline of pre-project income from private lands and 
then restudy income from the same lands after improved resource management techniques have 
been applied to them. If income related to improved management has increased, the project is 
likely to have been a success. 

Improved natural resource management is understood as the application of 15-20 techniques to 
private and communal lands. These techniques include tree-based activities, such as dispersed 
trees, tree fences, trees in contour rows, and private and communal forest plantation and 
management; soil-based activities, such as terraces, planted and constructed barriers, and ditches; 
and agriculture-base activities, such a composting. The tree-based activities =late to income 
tbrough the use of wood-based products, such as firewood, poles, and stakes. The soil and 
agriculture-base activities relate to income through improved agricultural yields and animal 
forage. 

To determine improved management of natural resources, its is necessary to establish a baseline 
which describes the pre-project situation concerning improved practices. This is done in two 
ways: aerial photography and surveying existing practices on lands in the watershed In both 
cases the same lands can be restudied at the end of the project using the same techniques. If the 
amount of land under improved management has significantly increased, the project is likely to 
have been a success. 

The evaluation will not cover all of the population in each watershed. Improved income and 
ground study of private land management practices will be studied only among project 
participants. Aerial photography will cover improve management practices of a l l  residents in the 
watershed, both participant and non-participants. Improved communal land management practices 
will be studied as if the community or, as is usually the case, the municipality, were the owner. 

1. Farm plot baseline and annual data collection 

The M&E system for farm plots is based on a baseline carried out in the first quarter of 1994 
which provides infannation at the level of the farm in each watershed. The baseline will include 
the following information: 

Exact measunment of the plot 
Existing resource management practices on the plot 



Corp(s) gmwn on the plot the previous year (1993) 
Total production of each plot 
Gross value of production 
Production costs: seed, fertilizer, pesticides 
Net value of production 

Plots will be coded as belonging to individual households. Each household's members will be 
coded as to adult male, adult female, or juvenile. 

The initial baseline sample size will be determined by the number of Plot Management Plans 
(PMP) completed at the time of the baseline. The PMPs formed part of the extension activities 
during the previous project and have been developed to help the farmer analyze his plots and to 
decide on a course of action to improve them. As of September 30, 1993, about 300 PMPs had 
been completed, and it is possible that up to 400 may be completed by the time of the baseline. 

a) Farm management practices data 

Farm management practices data will be collected using the PMP. As an extension tool, the 
PMP helps the fanner to think about his plot, to see its weaknesses as regards soil conservation, 
and to understand what the plot needs too counteract these weaknesses. The PMP includes not 
only a description of the plot at present, but also a sketch of the plot as it would look with the 
addition of necessary management practices selected by the farmer. 

This helps the farmer, but it also represents a baseline goal toward which the project will work. 
The PMPs should be used to establish project goals which will represent goals (1) which are 
technically sound and (2) which the farmer agrees would improve the plot. 

The baseline will record these plot goals for future impact evaluation as well as for project 
monitoring. The goals will be recorded in the baseline in numeric form, and the annual review 
of the plots will measure progress toward these goals. Two versions of plot goals should be 
placed in the baseline: (1) the version representing goals the farmer himself feels are needed, 
and (2) an "ideal" version developed by the Promoter and WT representing the best possible 
development of the plot, showing practices of which the farmer is not convinced. 

Thus the baseline includes these three statements of each plot: 

1) the plot as it presently exists, 
2) the plot as the fanner agrees to improve it, and 
3) the plot as it should be with all reasonable practices implemented. 

Each stateme1.t will be converted into numeric form ;or computer data entry (meters of tree 
fences, cuerdas of land with contour rows, etc.). 

The collection of baseline plot data will be carried out by the Promoter with assistance from 
project extensionists. The Promoter inputs the exact measurements of each plot and describes 
the existing resource management practices on the plot at the time of the baseline. In many 



cases, the Promoter need only refer to the PMP already carried out with participating farmers. 
In other cases, he will input the data from his knowledge of the plot or will visit the plot 
personally. These data will be quantitative: number of dispersed trees, meters of trees in contour 
rows, planted fences, barriers, terraces, and so on. A sketch of the plot, a standard feature of the 
PMP, will be filed as well. 

b) Economic fm plot data 

To complement the PMP, an instrument will be designed to collect information on the economic 
or material benefit derived from this plot. In 1994 the instrument will be developed and tested, 
and the data will be collected by a firm specialized in rural surveys. The instrument will collect 
information concerning all economic or material benefit perceived from each plot. Data gathering 
will concentrate on planted annual crops, but information will be gathered concerning other 
benefits of the plot, such as the economic value of firewood gathered from tree fences and small 
forests, pasture land and planted barriers of pasture grass, and stakes for planting climbing plants. 
This survey will be carried out with the plot sketch in hand to help surveyors to ask about 
economic benefits from the plot other than annual crop yields. 

c) Annual resurvey of baseline information 

The baseline study will be carried out as soon as possible after project initiation in early 1994 
and will study management practices and income over the previous calendar year (1993). 
Restudy will be carried out each year: early 1995 over the 1994 crop year, 1996 over the 1995 
year, and 1997 over the 1996 year. The 1997 restudy will provide data for the external impact 
evaluation to be carried out that year. 

In most cases, the resurvey will involve the same data collection procedures as the baseline. The 
Promoter collects the information on improved farm management practices on the plot. 

The data are.quantitative, and a new sketch of the plot is filed Similarly, the survey team 
resurveys the farmer concerning the material benefits of the plot. 

New participants will be included in the baseline at this time if a new participant has developed 
a PMP for his land. In this case, as the farm management practice data has already been 
collected, the annual data collection effort will simply require collecting the material or econorhic 
benefit data on the plot. 

Data will be gathered from the original baseline participants every year through the end of the 
project, whether they continue to participate actively or not. Participants may retire from active 
participation if their plots have been brought to optimum management standards, but the annual 
collection of data from these individuals will establish the long-term benefits of improved 
management practices. 

Important aspects of the baseline and annual data collection include: 



rn Use of an outside survev firm: The economic data collection at the baseline and annually 
requires skilled, well-trained field workers working full-time for 4-6 weeks and 
concentrating on this one task. It would harm the extension activ,ities of the project to 
have regular extension personnel carry out this data collection. Extension personnel 
should be briefed on the data collection and should be asked to help introduce the effort 
to the community as facilitators. 

Central role of PMP: The existence of the PMP deternines ,whether a farm family is 
really committed to participation in the project. Witbut it, there is no way to determine 
the extent of farm-level improved management practices nor to determine the economic 
benefit achieved by the project for project participants, 

H Increasing the ~artici~ation sample: While the initial baseline will allow measurement 
of project activities over the full 4 years, new participants should be added to the project 
annually as they complete their PMPs. 

Time required for economic ulot study: The plot economic data collection at the baseline 
stage includes a minimal amount of demographic dap to identify the family and will thus 
require slightly longer to complete. The annual restudy will require less time since it will 
be unnecessary to repeat collection of this demographic data. The baseline data collection 
should require no more than 45 minutes and the restudy no more than 25 minutes per 
f m .  

Extension uses of baseline and resurvev data: The PMP was developed primarily as an 
extension tool and will continue to function as such. The baseline economic data 
collection complements the PMP by adding economic benefit data to the PMP for each 
plot. Each farmer will receive the results of the economic data collection and will be able 
to review these results with extension personnel. In addition as annual restudy data 
collections are done, the farmer will receive these to see how the farm management 
practices have improved his or her production and economic benefit h m  each plot. 

CARE'S movement toward a similar system: While the previous CARE computerized 
reporting systems did not focus on the individual farm household, CARE did develop 
non-computerized monitoring and irnplernentation instruments which do identify the 
individual farmer or household. One instrument was the PMP itself. Another instrument 
focused on the individual plot was a form containing a block for production data in which 
the crop, area, production in quintals, production consumed, production sold, amount 
purchased, and date of data collection were detailed, an idea similar to that proposed for 
the baseline and subsequent annual reviews of production 'of plots. A third fonn 
indicating the increased focus on the individual is found in the group work plan. While 
most of this form is a calendar of activities, it also contains a chart in which the 
individual activities are related to individual members of the group. None of the above 
data instruments was computerized. The M&E plan psented here represents the 
computerization of most of the information from the CARE instruments concerning 
individual plot production and individual improvements on plots aimed at reducing 
damage to the natural resource base. 



Monitoring of Activities Involving Farm Plots 

In keeping with the focus on farm plot activities, monitoring will also involve the farm families 
who are owners of these plots. The Promoters in the previous project collected the names of 
participants in existing watersheds, but last names were not included in the infomation system. 
For monitoring purposes, the Promoter will provide n list of current "active" participants to begin 
the monitoring process which will be regularly updated. 

The monitoring system on participation will consist of a list of the participants and columns in 
which to mark the participation of each individual in events or activities. There are two possible 
forms: one which simply indicates participation and another documenting in numeric form the 
participant's achievements that month. The first form will be computer-scannable: the Promoter 
places a mark in a box in the participant's row in the column corresponding to a particular event 
or activity. Alternatively, the data would be entered not by scanning but manually by an outside 
fm. The second form would require keying in data. Sample data collection are provided below. 

Sample data collection sheet for Promoters of participation in project events and activities: 

Watershed: Community: Month: 

M E N P M D C C G G 
e x u 1 a e h h i i 
e t r a n m a a r r 
t e s n e 0 r r a a 
i n e t j 1 1 
n s r o a a # # 
g i Y t 1 2  

o r b # # 
n e o 1 2 

e s 
---------------------------------------------------------------------------- 

Name 1 0 0 0  El .El 0 .  

Name2 '0 0 0 0  • 

This form should be nlated to more detailed descriptions of events and activities. The names 
are coded to relate participation to individual households and their plots. 



Sample data collection sheet for Promoters of achievements in project events and activities: 

Watershed: Comunidad: Month: 

A  A R  C C S  P  B B B T  
R R 0 E A I  L A  E  
B B M R L L  R  M M R  
3 O P  C L V  F R  U U R  
L L  E  O E O  R E E A  

J P U V  R R Z  
D C V V O A  T I A  
I 0 I I N S  A  V  R P S  
S N E V E T  L  A  A  D 
P  T N O S O  S S R  

Unit: cds mts mts mts cds cds cds cds cds cds cds 

Name 1 

Name 2 

The second form allows for the monitoring of quantifiable achievements by the participant and 
corresponds closely with both the "Validaci6n Planes de Manejo de Temno" and the "Plan de 
Trabajo de Grupo" forms currently used by CARE. 

Watershed: Comunidad: Code: 

Month: Farmer/Household: 

A  S Z S M A  P  P I M M  
C U  A  I A B  L  L  N A A  
E R  N E N 0  S N N  
Q C J  M T N  M M C E  E  
U O A  B E A A  J J 
I E R N N P O 0  
A  A A  P S A  E E  L  
S B B A T S  J J A P B  

0 0 S N L O  
N N T C T F T A S  

Unit: cds cds cds cds cds mts # # ? ? ?  

Name 1 

Name 2 



Important aspects of monitoring system: 

WorkPlan tied to baseline: Program development in the form of monthly and annual 
workplans should be determined by the results of the farm management practices baseline. 
PMPs will indicate the types of management practice which most interest farmers, and 
CARE'S training, DIGEEGE' and DIOESA's extension, and Peace Corps' program should 
be geared to respofid to these management practice needs. 

Individual aeencv needs regarding monitorinq The individual agencies (CARE, 
DIGEBOS, DIGESA, Peace Corps) must produce indicators for the monitoring system 
and indicate what routine reports they will require and what information those reports 
should contain. 



CHAPTER IV. RECOMMENDATIONS 

This report serves as a basic working guide, by which project managers, can initiate monitoring 
and evaluation activities. It treats organizational, operational and systems design issues in 
cstablishing a natural resource management infcnmation system based on a distributed data 
collection and dissemination network. In order to initiate M&E activities: 

1) It b strongly recommended that Care International/Guatemala (CARE), the 
General Directorate of Forestry and Wildlife (DIGEBOS) and the General 
Directorate of Agriculture (DIGESA) each prepare an Individualized Sub- 
Project Logical Framework Table. It is not considered necessary that the 
United States Peace Corps/Ouatemala (PC) p n p m  such a table because this 
institution does not assume a Sub-Project Manager profile in the defmition of its' 
organizational role or level of organizational ~sponsibility in the execution of the 
CIURMMCUENCA project technical assistance activities. Refer to Table I1 of 
the 'Technical Report for the Design and Implementation of the Monitoring and 
Evaluation Activities of the Community Natural Resources Management hject",  
dated December 1993 (M&E Technical Report) for the identification of 
institutions primarily responsible for the execution of the eighteen project technical 
assistance activities identified in the M.ICUENCA/CNRM Project Document. 

The development of an Individualized Sub-project Logical Framework for each 
of the aforementioned institutions will a) clarify what each of the participating 
Sub-Project Managers (CARE, DIGEBOS and DIGESA) is responsible for 
accomplishing and why, b) identify the key elements of each institutions' sub- 
project relationship with each other and c) foster a clearly stated, explicit and 
"measurable" &scription of what wi l l  happen if the project is successful at each 
sub-project/institutional level. 

Individualized Sub-Project Logical Frameworks should be based on the Project 
Logical Eramewark's a) nmtive summary, b) objectively verifiable indicators and 
C) means of verification as specified in Table I of the afmmentioned M&E 
Technical Report, Each institution, according to its respective sub-project roles 
and responsibilities, must develop a matrix which clearly identifies the tasks that 
each will perform as a function of its participation in activities dated to the 
means of verification and objectively verifiable indicators spe&ed in Table I. 
Each institution must qualify these activities in terms of the scheduling of data 
collection and reporting requirements that these actions imply for a given annual 
work plan over the life of the project. Additionally, each institution must qualify 
1994, 1995, 1996 and 1997 annual work plan activities expressed as an annual 
"share" of the Objectively Verifiable Indicator Targets at the Output Level. It is 
noted that the Output Level is within the manageable intenst of the institution 
and, thmfore, the institution will be held accountable for producing the projected 
results. 



The result of this analysis will be to provide a one or two page concise summary 
of major sub-project tasks and summary level activities and their relationships to 
one other in the context of the overall project action plan. 

It is emphasized that the use of the logical framework approach will not only 
facilitate a detailed visualization of the sub-project and project activities, tasks, 
resources and scheduling requirements, but this approach will also more clearly 
communicate among the three Sub-Project Managers the overall Project structure 
and their independent and/or collaborating roles and responsibilities specifled in 
both quantifiable and temporal tenns. Accordingly, if the inputs are managed 
properly, then the outputs will be produced, if the outputs are produced, then the 
project purpose will be achievexi; if the project purpose is achieved, then this will 
contribute to the achievement of the program/sector goal. 

It is important to emphasize that "in-house" agendas, infarmation reporting 
requirements and other institutional activitiesh.csources not subordinate to the 
project are not to be included in the Individualized Sub-Project hgical 
Framework Tables. 

2) Project authorities should contract the M&E core and liaison personnel and 
initiate the systems analysis and design phase of the unified information 
system. 

A minimal but not ncommended number and technical mix of M&E personnel 
would include: 

a) one National Short-Term Consultant Project Systems AnalystlPmgramxner 
for one tbree-month and one one-month level of effort in the design and 
redesign phases of Project Start-Up, respectively, 

b) one Project Database Developer/Administrator for the life of the Project, 
i.e. 45 months, 

c) one CARE Project Information Coordinator/Cart Infomation Manager for 
the Life of the Project, i.e., 45 months, 

d) one DIGEBOS Liaison Infomation Manager for the life of the Project, i.e., 
45 months, 

e) one DIGESA Liaison Idmation Manager for the life of the Project, i.e., 
45 months, 

f) one Short-Term Consultant Project Evaluator for one six-month and two 
subsequent annual reviews each nquiring a five day level of effort. 

By contracting M&E technical perso~el through the use of short-term task- 
oriented contracts, the project may not only finalize project &sign and start-up 
efforts critical to the initiation of M$E field technical assistance activities, but 
such a hiring mechanism may also serve as a "staged or "phased-in" development . 

strategy for the M&E Coordinating Unit while obviating, at this time, long-term 
budgetary commitments to its institutionalization. This may be particularly 



desirable in view of a) still undefined or shrinking counterpart funds b) the out- 
migration of technical personnel from participating national institutions and/or c) 
an unfavorable hiring-policy environment fur said institutions. 

However, it is important to bear in mind that as a result of a reduction in the 
number and kind of specialized technical personnel from the optimal model of the 
M&E Coordinating Unit as outlined in the M$E Technical Report, it becomes 
necessary for a reduced number of technically prepared personnel to parform. a 
greater number of technically diverse tasks, e.g., the h j e c t  Database 
Developer/Administrator must now perform the specialized functions and 
msponsibilities of those previously assigned to the Project Systems 
Analy s t/Operations Manager. 

Accordiagly, a reduction in the optimal model of the M&E Coardinating Unit will 
bring with it a commensurate reduction in the project's poal of information 
sciences technical skills and manpower resources which, cornspondingly, a) will 
affect operations and performance standards of monitoring and evaluation 
activities in tracking project performance, as well as b) incnase the margin of risk 
of underachieving project outputs. 

The M&E Unit Coordinator, in consultation with the M&E core and liaison 
personnel, should prepare a detailed scheduling and tasks requirements plan 
for presentation to the Project National Committee. The M&E scheduling 
and tasks requirements plan forms the basis of infomiion strategic plarping 
of the monitoring and evaluation activities and as such should require 
approval h m  donor and participating institutions. Comspondingly, all 
actions approved by the Committee should result in a written resolution, prepared 
by the M8cE Unit Coordinator, incorporated as an addendum to the Letter of 
Un&rs tanding. 

In the absence of "qualified" Liaison Systems AnalystsflRograxnmers in DIGEBOS 
and DIGESA, it is recommended that the Project contract a national local mid- 
level systems analyst@ngrmmer, possessing a computer sciences infoxmation 
degree and not less than three years job experience, for a t h e  month period, 

Said consultant will confer with each of the following Project Pcrso~el: a) Ogden 
Rodas Camas, MICUENCNCNRM Project Coordinator of DIGEBOS, b) 
Homogenes Gonzaks, MICUENCA/CNRM Project coonhator of DIGESA, c) 
Basilio Estrada, MICUENWCNRM Project Coardinator of PC, d) Mark 
Dripchak, MICUENCNCNRM Information Specialist of CARE and e) Edin 
Barrientos, h g r a m  OfEcer of MICUENCAICNRM Project of AID. 

The scope of work should entail the preparation of the following deliverables: 

a) flow chart of sub-project data collection and reporting processes, 



b) completed Data Forms I and I1 of the M&E Technical Report updating the 
inventory of project hardwaxu and software according to institution and 
geographic location, 

c) prepare hardwarc and software componont upgrading recommendations, 
disaggregatcd by institution, with carresponding costs in arder to meet 
minimum project distributed computer network specifications, 

d) develop proposed standardized pre-coded data collection instruments of the 
project unified information system as outlined in Table N of the M$E 
Technical Report, 

e) prepare a detailed reporting schedule to track the timing of the data 
collection efforts and qmting requirements at the sub-project and project 
level. It is to be noted that the purpose of the schedule is to identify 
maximum load or impact that the execution of all required reports and data 
collection instlvments would have on the overall reporting process. 
Accordingly, the periodicity, length of reparting pcerioi3 and proposed 
delivery dates arc analyzed and npresented in schedule format. Refer to 
Amex II for an example format to be used, 

f) complete Tables V, VI and VII of the M&E Technical Report in order to 
expedite a timely nview of project manpower resources and field 
personnel distribution nquirements and 

g) in order to facilitate system documentation, al l  of the aforementioned 
deliverables are to be ppared in project word processing and matrix 
calculation applications software packages. 

4) Project eomputer hardware and software resources should be upgraded to 
assu~o! that all central and regional omces participating in the distributed 
i n r f ~ i t i o n  network have the minimum requisite processing capabilty. M$E 
pmsomel should determine the procurement requirements and proceed to upgrade 
the network installdons. Data Forms I and I1 will assist M&E personnel in 
determining system and network reqhments. 

5) In order to facilitate Me analysis of Project manpower requirements and 
coordination of manpower resources in executing monitoring and evaluation 
activities, the M&E Coordinating Unit should complete Tables V, VI and VIL 

It is worthy to note that as project activities become more "successful" within the 
community and mare fanners wish to participate, the project must have the human 
and financial nsources to assign additional field personnel to deliver the technical 
assistance scryiccs to the growing participant population. Based on interviews 
with promoter and volunteer field personnel, it is determined that 35 farmer 
households is the maximum number of active extension cases that should be 
assigned to an extension agent at any given time. 

6) To date, a final determination as to the number and distribution of project 
microwatersheds has not as yet been omcially approved. It is important to 
review, and modify where necessary, quantif'rable objectively verifiable 



indicators at the output ilevel in Table I of the M&E Technical Report to 
reflect the final selection. Correspondingly, such macations should qu i r e  
National Committee approval and nsult in a written amendment to the Project 
Document. 

Emphasis should be placed on consolidating project extension activities within 
existing micro-watersheds, rather than expanding to others. In the interest of 
modeling, replicability and impact assessment, considerations regarding expansion 
of the project's geographic coverage should emphasize technical rather than 
political criteria. For example; in order to "measurably" impact the bio-physical 
natural resources short-term indicators, extension activities must intensify soil, 
water and vegetation cover management practices on R statistically significant and 
representative land mass within the watersheds. It is recommended, therefore, that 
the Project concentrate technical assistance activities on existing watersheds. 
Future expansion should seek a) "clustering" of additional micro watersheds within 
existing watersheds, b) optimizing the number of farmer participants within 
existing micro watersheds and c) intensifying the number and type of improved 
land management practices employed. 

7) In the inmse of measuring increases in rural incomes, as a result of increased 
production due to the incorporation of improved natural resource management 
practices, it is necessary to monitor labor as a cost of production. No 
instruments in any previous or current projects track labor costs or assign weights 
to conservation and management techniques which can be converted to a labor 
cost schedule. It is recommended that research analysts critically review labor and 
other project assumptions as these assumptions translate into limitations of dam 
which in turn limit conclusions that can be drawn from project results, 

If it is determined that some reliable measure of labor use must be included in the 
cost of production, then the best way would be to carry out intensive case studies 
in a random, straW1e-d sample. This sample can then be extrapolated for the 
universe. Project assumptions regarding increases in nual incomes, increased land 
under improved natural resources management practices, the decline in biophysical 
deterioration rates and replicability should be documented as part of the project 
design and limitations of the study. Project assumptions and limitations of the 
data should be presented to and approved by donor and participating institutions. 
Correspondingly, all decisions approved by the Project National Committee should 
result in a written resolution, prepared by the M&E Unit Coordinator, incoprated 
as an addendum to the Letter of Understanding. 

8) Because statistical design and sampling methodologies will significantly delimit 
conclusions that can be derived from project data and interpretations that these 
fmdings may infer regardi~g project modeling and replicability, it is 
recommended that the project contract a consultant, specialized in statistical 
methods, for a period of one week in order to review and formulate 
recommendations regarding a) stratification, b) survey sampling methodologies, 



c) control groups, d) typification of agricultural units of production according to 
land characteristics, types of conservation techniques employed, length of project 
participation, type of agroforcstry activity, etc. e) minimum sample size across 
variable microwatersbed participant populations and f )  other such matters referent 
to project statistical design. 

9)  Install the Geographic Infomation System (GIS) on the DIGEBOS Project 
central olPice computer station in order to begin digitizing project mapping 
information for existing microwatersheds including a) altitudes, b) slopes, c) 
surface drainage, d) soil capacity use, e) current soil use, f) physiographic and g) 
demographic data. This olctivity is be accomplished in consultation with the 
Watershed Management Division of CATIE, Turialba, Cost Rica. Selection of 
Project biophysical indicators must also be identified in order to determine 
sampling techniques, as well as schedule monitoring procedures in order to 
evaluate project impact in reduced deterioration of the natural %source base in 
participating microwatersheds. 



TABLE I 
NARRATiVe SUhiMARY, OBJBC'FIVELY WXWMBLE INDICATORS AND MEANS OF VERIFICATION 

NARRATIVE SUMlMARY -Y VERIFIABLE MEANS OF VERIF'ICATION I M P O B T A N T ~  
INDICATORS 

To improw the long-tenn economic k-msed sustainaMe income from nahd Baseline and fdlow-up surveys of targer 
well-beiog of the rural poor through resource-W produdion ~ o ~ u l a  
improved management and stminable 
use of natural remrces. 
Improved Management of the nawal Reduce deteiaation of naaural resources as Baseline an8 follow- follow-up studies of 
resouce base. measured by improved soil fertility, reduced biophysical indicators. 

toxic pesticides applications and incteased 
reforested acreage. - 

Project Purpose 
To deve~y, and replicate sustainable, Increased use of improved NRM practices Base line fobw-up d impact analyses. 
community-based natural resources among target groups. 
management models in upland 
watersheds. Increased land area under improved natural 

lesounx llmagement. 

Outputs 
Improved incomes for small fann 4,500 farm families in 20 watersheds with Baseline study of economic benefit from Participating agencies able to 

individual plots followed by annual W3Wf~familypamctpaMn 
. .  . 

families in upland watersheds. increased incomes. 
-=Y. frompresentlewaoflrnto 

4500familiesin20watersheds. 
Increased upland area under improved 6,750 hectares of privately owned land under Baseline study of Pfot Management Plans Extension activities demmstnrte 
management i m p v e d  management. of individual farms and plot mwgment to farmers beaefit of impwed 

monitoring. =w=f=tpactices 

(Undefined number of) hectans of Baseline and monitoring of commrmity- 
communally owned (land uadet improved levd activiiies. 
- w = n t ) .  

Improved technical capacity of public- 50 DIGEBOS & DIGES technical ex tedm Moaitaiag and oraining of prow 
sector NRM institutions agents trained in improved NRM practices. personnel. 

Improved local technical capacity to 45002 small fimnrs and up to 60 commrmity Monitor@ of Coaunrm~ s b e n v g  
p& and implement improved NRM . . orgmmmm trained in improved NRM activities 
d c e s .  - p&ices and community organhaha  

NOTES: 1) Calcnlation based on av- fafm plot of 1.4 hectares p 4,500 fam fanlily ~ c i p a r u s .  
2) Total of 6,500 farmers in target popu)ation less 2,000 participtr in tbe "Foado Especial & Asistencia T h k a m  @EAT). 



TABLE II 
INSTITUTIONS OF PRIMARY RESPONSIBILITY FOR 

PROJECT TECLENICAL m A N C E  A@IIMTIES 

I INSTITUTION OF PRIMARY 
RESPONSIBIUTY* 

CARE LNTERNATIONAL (community stmgthening,  mining kteasim p s r t i c i  ~ommunity I 

I Environmental E d o n  I En-mtsl Edmtim 

I Watershed Planning and Envimamaual Mmimhg W e  Managemeni Planning I 

GENERAL DIRECTORATE OF 
FORESTRY AND WILDLIFE 

I Livestock I-Wmdq 
AL- ~ e a c e  ~o rps  a part~c~pa~g core msmhon, it does not -e pmmy mpnQbMy the t x m h ~ ~  of any k . .  areas 
Volunceets cooperate with all core institutioos in all technical assistance activities, 

Social Fore~try 

GENERAL DIRlXIORA'lE OF 
AGRICULTtJRAL, SERVICES 

Small Scale --Based Enterprises 

Forest hkmgement P~anning 

Agm-FQ=w 

S l m b b l e A g r i c h  

En-tal Monitorkg 

r'8em Mana,gement Plan D e v e l ~  

Soil and water Management 



TABLE 111 
GEOGRAPHIC COVERAGE OF MICRO-WATERSHEDS 

DISTRIBUTED BY REGION, DEPARTMENT AND 
SQUARE KILOMETERS 

I METROPOLITAN 

GUATEMALA 

N SOUTHEAST 

NTIAPA 

v CENTRAL 

CHIMALTENANGO 

VI SOUTHWEST 

SAN MARCOS 

QUETiALTENANGO 

WI NORTHWsST 

HUEHUETENANGO 

PROJECT TOTAL 

MICRO-WATERSHED 

MOLCNO 
LOS CUBES 

SAN PEDRO 
TAMAZULAF'A 
QUEBRADA MONTE LARGO 
QUEBRADA MEDRANO 
TAWIAPA 

PAQUIP 
XEPANIL 
XELUBACYA 

N A H U U  
LA DEMOCRACIA 
ESQVrPULAS 

TALCANAC 

VlLLA ALICIA 
TRES CRUCES 
BATZALOM 
ESQUrVlL 
COLORADO 
SELEGUA 

TOTAL SQUARE KILOMETERS 

125.68 
23.92 
24.32 
19.68 
27.08 
30.68 

18.44 
4.12 

11.20 
3.12 

74.30 
30.30 
19.00 
25.00 

28.60 
28.60 

60.80 
2.76 
6.00 
5.92 

19.20 
8.12 . 

18.80 

323.82 



TABLE IV 
CLASSltFICATION OF DATA ENVIRONMENTS LISTED BY TYPE OF DATA COLLECTION 

EVENTS, INSTRUMENTS USED AND FREQUENCY OF DATA COLLECTION 

EDUCATION-BASED 
DATA 

TRAINZNG OF PROJECT 
PERSONNEL 

BIO-PHYSICAL DATA 

NATURAL RESOURCES 
PRACTICES AND 
PRODUCIIONKOST 
DATA 

SPECIAL STUDIES 

Special S t d e s  

Monitoring 

Baseline Studies 
Monitoring Evaluation 
Special Shdies 

Diagnostic Baseline 
Studies Monitoring 
Evaluation 

Diagnostic Monitoring 
Evaluation 

Critical Impact Analysis 

Attitudinal Surveys about 
Natllral Resources in School 
Environment 
Attitudinal Surveys about 
Natural Resources in 
Community Environment 

• Training in Agro- Fonstry 
Techniques in Accordance 
with Watmhed Field 
Requirements 

• Training in Soil and Water 
Conservation and 
management in Accordance 
with Watershed Field 
Requirements 
Measurement of Soil, Water 
and Plant Resourcev in 
Watershed, Community 
andlor Farm Plots 
Critical Impact Analysis 
Policy Issues 

• Fanner Hot Management 
Plan and Production/Cost 
Dam 
Community Plot 
Management Plan and 
Production/Cost Dara 

• Watershed Management Plan 
Economic, Environmental & 
Agricultural Practices 
Critical Impact Analyses 
Policy Issues Analysis 

Critical Impact Analysis of 
Watershed Planning 
Policy Issues Analysis 
Gender Analysis 
Select Biophysical Indicators 

Periodic Short Term 
Studies 

Event by Event 

Monthly and/or Annual 
According to Selection 
of Indicators 

Seasonal and Annual 
According to Agro- 
Forestry Activities at 
Each Level of 
Participation 

To be Determined 
According to Special 
Studies Selected 





TABLeV 
PROJECT PERSONNEL BY INSllTWION, JOB PUNCIION, 

JOB TITLE, PERCENTAGE DEDICATION AND GEOGRAPHIC D I ~ U T I O N  

NOTE: Personnel am assigned to the Institution m b l e  for salary disbwsement without regard to origin of funds cs -cal s q m i s h  

INSTITUTION 

DIGEBOS/MAGA 

ADMINISTRATIVE SUPERVISION 
Assistant Director 

Regional Manager 
SUBWAL 

Subregional Technical 
Sectoral Technician 

DEDICATION 

'IWML 

FULL 

100% 

GEOGRAF'HICLOCATION 

PART- 

OFFICE 5096 

REGIONAL FlELD DEiRIBU'IlON 

25% 1096 I V IV 
~ t 3 m R A L W E S T E R N -  

VI W 



TABLE V 
PROJECT PERSONNEL BY INSilTUTION, JOB FUNCTION, 

JOB TITLe, PeRCENTAGE DEDICATION AND GEOCE4PHtC DISTRIBUTION 

ADMINISTRATIVE SUPERVISION 
Assistant Director 

NOIE: Pemnnel are assigned to the Institution responsible for salary disbursement witbont ~ g a r d  to origin of fimds or supezvision. 





TABLE VI 
PROJECT PERSONNEL BY JOB FUNCTION, N Z I l W T I O F Y  

PERCENTAGE DEDICATION AND G-C DESI'RIBVFION 







TABLEwI 
MONI~RING AND EVAMIATIOE~ rumwomc 

COMPUTER HARDWARE AND SOFFWARE CiURACIEMSiICS 
LWI'ED BY INSIlTUTION AM) GEOGRAPEIC DETUIBUT'ION 

I N S m O N  
CARE 

1 
2 
3 
4 

DIGEBQS 

1 
2 
3 
4 

DIGESA 

1 
2 
3 
4 

PEACE CORPS 

1 
2 
3 
4 

TOTAL 

~ O m U T A N  

SOUTHEAST 

Jutiapa 

GEOGRAPHK=DIs'mBUI10N 
CENIRAL 

I 

NOR- - SsnMarcos 

SOUTHWEST 

Q=-k=WP 



TABLE IX 
TYPIFICATION OF TECHNICAL ASSISTANCE ACTIVITIES AND 

ORGANIZATION OF RELATIONAL DATABASES 

COMMUNITY-BASED DATA 

EDUCATIONAL DATA 

PROJECT PERSONNEL 
TRAINING DATA 

BIO-PHYSICAL DATA 

I'articipatory Community Diagnostic 

Community Organizational Strengthening 

Formal EnvironmentlJ Education 

Non-Formal Environmental Education 
I 

Training of Project Core Pmnne l  

Environmental Monitoring 

NATURAL RESOURCES 
PRACTICES AND 
PRODUCTION DATA 

SPECIAL STUDIES DATA 

Training and Extension of Project Participants 

Small-Scale Forest-Based Enterprise 

Forest Manaqement Planning 

Agro-Fore~try 

Reforestation 

Plantation Management 

Natural Forest h-ement 

Watershed Management Planning 

Farm Management Plan Development 

Soil and Water Management 

Low-Input Sustainable Apiculture and !ntegrated Pest 
Management 

Livestock Husbandry 

Private Sector Extension Services 



CHART I 
PROJECT PERSONNEL ORGANIZATIONAL CHART OF 

CARE INTERNATIONAL 

JEFE DE PROYECTO 
MAYAREMA 

c o r n  
' NAmONAL JEFE DEPROYECTO - 

I I 

- JEFE DE PRO- 
AGROPORESTAL 

ESPECIALXSTA EN 
PLANFICACION ECONOMICA 

RURAL 

ESECIALISTA EN 
CAPACITACION Y EXTENSION 

A 

ESPJXIALISTAEN 
EDUCACION AMBlENTAL 

CooRDIN ADOR 
- 

cxna"m 
REGIONAL REGIONAL 

ASISTENTE 
TECNICO 

b 

COMITE DE 
CUENCA 



CHART I1 
PROJECT PERSONNEL ORGANIZATIONAL CHART OF THE 
GJNERAL DIRECTORATE OF FORESTBY AND WILDLIFE 

SUB DIRECIOR C o r n  NACIONAL I 

JEFE SUB REGIONAL m 
ASI- TECNICO 
DE LA SUB REGION 

TECNICO DE CUENCA SUB DIRECTOR 
I 



 CHART^ 
PROJECT PERSONNEL ORGANIZATIONAL CHART OF THE 
GENERAL DIRECTORATE OF AGRICULTURAL SERVICES 

SUB DIRECIOR 

ESPECIALISTA EN 
AGRICULTURA SOCIA?5LE 

COMFTE REGIONAL JEFE REGIONAL 

P 

COMITE DE 
cuEwA 

I I 
GUIA 

AGRICOLA 
RWWSENTANTE 

AGREOLA 



CHART IV 
PROJECT PERSONNEL ORGANIZATIONAL CHART OF 

PEACE CORPS 

JEHE DEPROYECTO 

I VOLUNTARIO I 



QY(PLIpr00 DATA 
oOLtB(SIOH I N S T R W  

DATA EHTRY 

O O L ( P ~ t E D  CEWrW 
AND aCClOnAt O€FICES 



CHARTVI 
FIELD DATA COLLECTION ORGANIZATIONAL FLOW CHART 

MBiE COORDINATING 
UNIT 

(--CAI ,. 

, 

.rEamNlCAL 
ASSISTANT 

(CARE) 
b 

WATERSHED COMMITIEE 

I 
CI h 

WATERSHED 
TECHNICIAN 

(DIGEBOS) 

FXI'ENSION 
AGENT 

W1-A) 
- 

VOLUNlEER 
(PEACE 
CORPS) 

r m  CI m 

r 

PROMOTER 
(COMMJNlTY/DIGEBOS) 

- 

AGRICULTURAL 
REPRESENTATIVE 

(CO-PKiESA) 

AGRICUL- 
GUIDE 

(CCOMMUNITYPIGESA) 
- 



CHART VII 
RELATIONSHIP OF STANDARDS, PROCEDURES AND 

PROJECT kUNAGEMENT FLOW CHART 

STANDARDS 

DEFINEWHAT 
DELIVWABLES 

PROCEDURES 

D E S C R I B E S S E Q ~  
OF TASKS REQUIRED 
TO ACCOMPLSH A 
TYPE OF JOB AND THE 

< 

DELIVERABLESTHEY 
PRODUCE 

T 

- 
PRoJEcr 

MANAGEMENT 

TASK SEQUENCE AND 
F 

c 

REPORTS - TASKS 

MACHINE 
READABLE 

AND A(3TUAL RESOURCES 

- 
U DEPENDENCIES,PLANNED 

AND ACRJAL SCHEDULES, 
3 ASwEuAS,PLANNED 



CHART VIII 
SYSTEMS ANALYSIS, PROCEDURAL AND 
TASK DISCRIMINATION FLOW CHART 

RESEARCH THE PROJECT 
mMCITONS 

STRATEOY PROJECT 
APPROVED 

) CONDUCT 
INTERVIEWS 

( 

" 

CREATE A PROJECT DATA 
MOD& 

- CREATE FUlW 
DIAGRAMS 

SCREENS 

PREPARE WORK c 
BREAKDOWN STRUt7AJRE I 

USER REVIEW 
AND IEEDBACK 

- 
INsTR- 

0 

.A 

CI 

REPORTS 



CHARTIX 
MONITORING AND EVALUATION COORDINATING UNlT 

ORGANIZATIONAL CHART 

CNRM NATIONAL (CNRM/MIcuENcA) 
CO- MANAGER - - - - - - - - - - - -  

(CAW 

1 11 
ANALYSTK,PERATIONS MANAGER 

LIAISON SY!s'IEMS LIAISON S Y m  
IA~!Kz,"EsG A N A L Y ! j T / P R m m  M A L y n / P R v  
I @ I - w  @ I W A )  (CASE) 

DATA COLLECIlON FI 
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LIST OF INSTITUTIONS AND PERSONNEL CONSULTED 

I United States Agency for International Development 
Office of Rural Development (USAID/ONAM) 
Plaza Uno 
1 Avenich 7-66, Zona 9, 01809 Guatemala, C.A. 
Phone: (01 1-502-2) 32-03-22, 32-02-02 
Fax: (01 1-502-2) 31-1 1-51, 31-15-05/06 

1) Ray Waldron, Director USAIDIONAM 
2) Edin Barrientos, Program Officer USADIONAM 

I1 CARE InternationaVGuatemala 
Apartado Postal 121 1 
15 Avenida 3-66, Zona 13,01013 Guatemala, C.A. 
Phone: (01 1-502-2) 34-56-25, 34-56-27/28, 3 1-78-33 
F ~ x :  (01 1-502-2) 31-8 1-67 

Ron Savage, Coordinador de Programa de Agrofmstcria y 
Medio Ambiente 
Luis Alfrcdo Lopez Argueta, Jefe de Proycctos & 
Agrofarcsteria y Medio Ambientc 
Romeo Antonio & la Cruz Aguilar, Coordinador 
Sistcma de Monitono de Proyectos Agrofmstal y 
Mimcuencas 
Martin Antijon, Encargado de Computos 
Delia Nunez, Assistente Tecnica de Region I de 10s 
Royectos MICUENCA y AGROFORESTRIA 
Mario Rojas, Tecnico de Cuencas de la Region I de 10s 
Proyectos MICUENCA y AGROFORESTRIA 
Genaro Mijangos Bran, Promotor de la Mictocuenca Los 
Cubes del Proyecto MICUENCA 
Rodolfo Guzman, Coordinador Regional del Oriente 
Wilson Castaneda, Coordinador de Capacitacion 
Telma Pcrez, Coordinadora & Planeamiento Economico Rural 
Lily Gutiemz, Coordinadora de Education Ambiental 
Mark Dripchak, MfCUENCA/CNRM Information Specialist 

II III r>inccion General de Bosques y Vida Silvestre (DIGEBOS) 
Minis-erio de Agricultura, Ganaderia y Alimentacion 
7 Avenida 6-80, Zona 13,01013 Guatemala, C.A. 
Phone: (01 1-502-2) 73-52-07/09 
Fax: (01 1-502-2) 73-52- 11,73-52-14/15 

15) Francisco Moscoso Arriaza, Sub-Director General 



LIST OF INSTITUTIONS AND PERSONNEL CONSULTED 
(Con tlnued) 

16) Ogden Rodas Carnag, Jefc & Seccion de Cuencas 
Hidrograficas y Coordinador del Proyecto 
DIOEBOS/MICUENCA (72-05-09) 

17) Otto Melvin Oomes Ibarra, Encargado de Sistcmas 
DIOEBOS/SISE 

I V  Direction General de Servicios Agricolas (DIOESA) 
Ministerio & Agricultura, Ganadoria y Alimentacion 
12 Avenida 19-01 Zona 1, Ouatemala, C.A. 
Phone: (01 1-502-2) 53-53-48 

18) Carlos Walters, Director de DIGESA 
19) Luis Eduardo Barricntos C., Sub Director de DIGESA 
20) Julio Catalan, Encargado & Sistemas DIGESAJSISE 
21) Homogenes Gonzales, Encargado de Administracion y 

Sistemas DIGESA/SISE 

V Unidad Coordinadora de Monitoreo y Evaluacion &l Proyecto 
de Mancjo & Recursos Naturales Communitarios &l Componente 
de Mancjo Integrado & Cuencas (CNRMMCUENCA) 
7 Avenida 12-90 "B" Zona 13, Guatemala, C.A. 
Phone: (01 1-502-2) 72-08-12114 

22) Lionel Edmundo Aquino Matamoros, Programador dc la Base 
de Datos de la Unidad Coordinadora de Monitoreo y 
Evaluacion (M&E) &l Proyccto Comunitario de Mancjo & 
Rwursos Nanuales (CNRM) del componente de Manejo 
Integado & Cuencas (MICUENCA) y Ex-Coordinador del 
~ i s t k a  & Mormacion, Scguimiento y Evaluacion (SISE) 
del Proyecto de Desmollo Agricola (COMPDA) 

23) Claudio Roberto Hernandez Pmz, Analista de Sistemas & 
la Unidad Coordinadora de Monitoreo y Evaluacion (M&E) 
del Proyecto Comunitario de Manejo Integrado & Cuencas 
(MICUENCA) y Ex-Assesor Tecnico dcl Sistema de 
Informacion, Seguimiento y Evaluacion (SISE) del Proyecto 
de Desmllo Agricola (COMPDA) 

VI Unidad Sectorial de Planificacion Agricola y 
de Alimentacion (USPADA) 
Ministerio & Agricultura, Ganaderia y Alimentacion 
Cenm Comercial, Zona 4 Guatemala, C. A. 
Phone: 01 1-502-2) 35-20-69170 



LIST OF INSTITUTIONS AND PERSONNEL CONSULTED 
(Continued) 

24) Rolando Del Cid, Sub-Coordinador & USPADA 
25) Roberto Matheu, Coordinador de USLADA 
26) Enrique Alvarado, Tecnico dcl Dopartamento & Estatcgias 

y Formulacion ac Politicas & USPADA 

VXI CAW InternationaVFondo Especial dc Assistencia Tecnica(FEAT) 
7 Avenuc 12-90 "B" Zona 13 Guatemala, C.A. 
Phone: (01 1-502-2) 72-08- 14 
Phone & Fax: (01 1-502-2) 72-08-12 

27) Rene Castaneda, Jefc de Royecto FEATIMICUENCA 
28) Carlos Crisost\jmo, International Consultant IFEATIMICUENCA 

VIII Louis Berger International, Jnc. 
7 Avenue 12-90 "A" Zona 13, Guatemala, C.A. 
Office Phone: 72-08- 14 
Office Phone & Fax: 72-08-12 

29) John B. Nittler, Watershed Management Specialist and 
Consultant USAIDIGuatemala 

 

IX Direction & Riego y Avenamiento (DIRYA) 
Ministerio de Agricultura, Ganaderia y Alirnentacion 
7 Avenue 12-90 Zona 13,01013 Guatemala, C.A. 

30) Ruben Barahona, Director Tecnico de DIRYA 
Phone: (01 1-502-2) 34- 16-85132-31-64 

31) Oscar A, Gonzalez, Director del Plan de Maestro y 
Ex-Codnador Tecnico del Pmyecto PNm>/OSP/GUA/88/003 
Phone: (01 1-502-2) 32-41-20140-82 

X Peace Corps/Guatemala 
8 Calle 6-55, Zona 9, 01009 Gaatemala, C.A. 
Phone: (01 1-502-2) 43-82-63D 
Fa: (01 1-502-2) 34-41-21 

32) Peter A. Lara 
Country Director 



LIST OF INSTXTUTIONS AND PERSONNEL CONSULTED 
(Continued) 

33) Basilio Esaada 
Area Peace Coxps Director (APCD) 
Conservation of Natural Resources 

XI Forest Service, US Department of Agriculture 
Southeastern Forest Experiment Station 
3041 Cornwallis Road, P.O. Box 12254 
Rcsemh Triangle Park, NC 27709 
Phone: (9 19) 549-4095 
Fax: (919) 549-4047 

34) D. Evan Mercer, Ph.D., Research Economist 

XI1 Management Systems International (MS1)lGuatemala 
Apartamento 302 
Avenida Reforma 15-25, Zona 10 Guatemala, C.A. 
Phone & Fax: (01 1-502-2) 68-18-22 

35) Rogcr Popper, Chief of Party and RENARM Coordinator 

MLI agement Systems International (MSI)/USA 
600 Water Street, SW, NBU7-7 
Washington, DC 20024 USA 
Phone: (202) 484-7 170 
Fa: (202) 488-0754 
Telex: 499082 1 MANSY 

36) Mark Renzi, Management Information Systems and 
International Policy Specialist 

Management Systems International Consultant to 
United States Agency for International Development 
Latin American and Carribean Bureau 
21st and C Street, Room 2251, Washington, DC USA 
Phone: (202) 647-2500 

37) Daniel J. Seyler, Monitoring, Research and 
Development Policy Specialist 

* Management Systems International (hASI)lGuatemala 
Apartamento 302 
Avenida Reforma 15-25, Zona 10 Guatemala, CA 
Phone & Fax: (01 1-502-2) 68-1 8-22 



LIST OF INSTITUTIONS AND PERSONNEL CONSULTED 
(Continued) 

Roger Popper, Chief of Party and RENARM Coordinator 

* Pro Desmollo 
6 Avenida A 13-41, Zona 9, Guatemala C.A, 
Phone & Fax: (01 1-502-2) 32- 1 1-25 

Steven Stewart, Monitoring & Evaluation Specialist 
Claudia Quinto, Translation (01 1-502-2) 32-30-89 
Nancy R&s, Secretarial (01 1-502-2) 72-39-64 

* Unidad Coordinadora de Monitmo y Evaluacion (McSEE) &l 
Proyecto Comunitario de Manejo de Recursos Naturales del 
Componente de Manejo Integrado de Cuencas (CNRMIMICUENCA) 
7 Avenida 12-90 "B" Zona 13 Guatemala, C.A. 
Phone: (01 1-502-2) 72-08- 12/14 

Lionel Edmundo Aquino Matamoros, Programador de la Base 
de Datos & la Unidad Coordinadora de Monitoreo y Evaluacion 
(M&E) del Proyecto Comunitario de Manejo de Recursos Naaurales 
(CNRM) del componente de Manejo Integrado de Cuencas 
(MICUENCA) y Ex-Coordinador &l Sistema & Infonnacion, 
Seguirniento y Evaluacion (SISE) del Proyecto de Dermrollo 
Agricola (COMPDA)  

Claudio Roberto Hernandez Perez, Analista & Sistemas de 
la Unidad Coordinadora de Monitoreo y Evaiuacion (M&E) 
del Proyecto Comunitario & Manejo Integrado de Cuencas 
(MICUENCA) y Ex-Assesor Tecnico del Sistema de Inforrnacion, 
Seguimiento y Evaluacion (SISE) del Proyecto de Desarrollo 
Agricola (COMPDA)  



LIST OF PROJECT DOCUMENTATION REVIEWED AND 
RELEVANT BIBLIOGRAPHY CONSULTED 

Project Pmposal: Community Natural Resource Management, Project Paper (520-0404), 
Office of Rural Development, June 4, 1993. 

Project Authorization: Community Natural Resources Management, Guatemala (Project 
No: 520-0404), Latin American and the Carribcan Bureau, USAIDIGuatemala, 
AID/LAC/P-829, Date Signed: 08/19/!l3, Unclassified. 

Action Plan FY 1994-N 1995, US Agency for International Development/Guatemala, 
January 1993. 

Technical Pmposal, MICUENCA: Community Natural Resolme Management Project: 
Integrated Watershed Management Component, (October 1993-Septem ber 1997), 
Submitted by CARE InternationaVGuatemala, Prepared by Ron F. Savage, Agroforestry 
and Environmental Program Coordinator, March 1993. 

Manuales Adrninistrativos: Estrategias y Formulacion de Politicas, Reesaucturacion de 
la Unidad Sectorial de Planificacion Agricola y de Alimentacion (USPADA), Preparado 
por la Dircccion Superior de Coardinacion del Sector Publico Agropecuario y de 
Alimenulcion (DISCSPADA) del Ministerio De Agricultura, Ganaderia y Alimentacion 
(MAGA), Guatemala, Agosto 1993. 

Pnliminary Indicators for Monitoring Changes in the Natural Resource Base, AID 
]Program Design and Evaluation Methodology Report No. 14, by Fred R. Weber 
(Independent Consultant), USAID, February 1990. 

Proyecto de Desarrollo Agricola: Evaluacion Final de Irnpacto, &parado para AID por 
Edgar G. Nesman, Consultor de Louis Berger International, Inc. (LBII), Contract0 No. 
520-0274 C-00-0214-00, Septiembre 1993. 

El Manejo & Cuencas en el hyecto  de Desanollo Agricola de Guatemala, Elaborado 
por John B. Nittler (PDA/LBII), Especialista en el Manejo de Cuencas, y Ruben 
Barahona, Especialista en el Riego y Suelos, (PDNAID), Financiado par la Agencia 
Internacional para el Desanollo (AID), Bajo el Proyecto No. 520-0274, por intennedio 
de la Firma Louis Bergcr International, Inc. (LBII), Julio 1993. 

Evaluacion del Programa de Conservation de Suelos, Proyecto de Desarrollo Agricola, 
elabwado por Cynthia Halvsted, Consultora Voluntaria del Proyecto en colaboracion con 
Ruben Barahona del PDA y John Paler de Louis Berger International, Inc., Augosto 
1993. ' 
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USAIDIGuatemala, 
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la Biosfera Maya, Proyecto para el Manejo & la Rcsrva & la Biosfera Maya: 
Componente dc Education Ambiental y Extension Agroforestal Comunitaria, 
EWCAREMOS, Preparado por Edgar Palma, CAREIAID, Peten, Guatemala, Abril1993. 

13) Diagnostico Participativo Comunitario Realizado en 19 Comunidades & la Zona de 
Amortiguarniento & la Reserva de la Biosfera Maya, Proyecto para el Manejo de la 
Reserva de la Biosfera Maya, Componente & Eeiucacion Ambiental y Extension 
Agmforestal Comunitaria, EDUCAREMOS, Collaborado por Edgar Palma, CAREJAID, 
Peten, Guatemala, Abril 1993. 
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Ganaderia y Alirnentacion, Guatemala, Octobre 1990. 
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Rene Castaneda, Jefe de Royecto, y Carlos Crisostomo, International Consultant del 
hyec to  & Desarrollo Agricola, G & GIAID 520-0274, 1993. 
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polr Lionel Edmundo Aquino Matamoros, Coordinador dcl SISE de Royecto de 
Desarrollo Agricola, 1993. 

17) Manual de Operation: Sistema de Information y Seguimiento (SISE), del Proyecto de 
Desarrollo Agricola (G de GIAID 520- 0274), Ministerio de Agricultura, Ganaderia y 
Alirnentacion, Mayo 1992. 
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