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Abstract

The proximity of urban and peri-urban agriculture (UPA) to central markets and consumer centres confers to this type of agriculture specific opportunities that often set it apart from rural agricultural production (lower transportation and handling charges en route; enhanced capabilities for capitalization on land, stronger trend towards resource use/cropping patterns intensification; proximity to inputs and to services such as waste treatment facilities; waste recycling and re-use possibilities). Taking advantage of these opportunities, UPA has significantly complemented rural agriculture, in many instances, filling critical food security and income gaps.  

In spite of all this, feelings are mixed as to the suitability of and long-term social sustainability of agriculture in urban peri-urban areas. Concerns arise over several issues chief of appear to be: 

· Pressure on land and competition with other users over scarce resources (land, water, energy, etc.) and critical need to improve the management of these resources and economic performance (producer efficiency).

· Negative externalities associated with highly intensified/input-based UPA production systems (air pollution and aesthetics, soil and crop contamination, food-borne illness and transmission of diseases, risks to human health and life, etc.). While the on-site benefits of such systems may be making some members of the society better off, the costs associated with their negative externalities may be high, even higher than the benefits, thus making other members of the society and the society as a whole worse off (Pareto inefficiency).

· Degradation and soil nutrient mining/loss of city surrounding lands and ecosystems (On-site negative impact) caused by extensive peri-urban farming systems and associated deforestation. While such systems provide food and income to a significant number of poor people at present, they deplete and consume the natural productive capital in a way that represents a serious threat to future food security and livelihoods.  

Because conventional economic accounting continues to measure farm level agricultural performance and management efficiency essentially in terms of present productivity and profitability of man-produced, market-valued inputs, the contribution of nature and environment to the production process and the impact of agricultural production on the environment are simply ignored. This has three adverse consequences: (i) the economic performance as currently measured is inaccurate; (ii) the negative impact of production practices on and the consumption/use of the natural resource base (natural capital) are concealed; (iii) policies and measures aimed to defend the environment integrity and maintain the natural capital productive capacity often fall far short of what would be required for the natural environment to continue to be safe and provide food, feed and fibers for the present and into the future.   

UPA issues as described can and do arise in rural agriculture. However, they are more acute in the urban and peri-urban environment because of the greater number and concentration of people and already-high stresses on the natural resource base. The need for appropriate monitoring of and accounting for resource use, environmental impact and health effects of UPA can hardly be over-emphasized.

To help address issues as those generated by UPA, the Plan of Action of the United Nations Conference on Environment and Development held in Rio de Janeiro in 1992, Agenda 21, urged that conventional accounting systems should be expanded to cover concerns related to the environment and natural resource sustainability. In response, the United Nations Statistics Division issued a Handbook on a System of Integrated Environmental and Economic Accounting (SEEA, 1993). 

Drawing on SEEA guidelines and other relevant works, the FAO Farm Management and Production Economics Service and the Royal Tropical Institute (KIT), the Netherlands, have developed methods/guidelines for monitoring and accounting for soil nutrient inflows, outflows and balances and integrating related physical and monetary values into conventional farm accounting, at farm level. 

The present document is a background, review and discussion paper. It relates to Topic 5 of the Workshop, namely, "Appropriate methodologies and tools for  [UPA] impact monitoring, evaluation and assessment". The Paper presents an overview of this methodology as a basic accounting framework for monitoring UPA. Analytical approaches for potential users are suggested (Section 1.). It provides a brief account of case studies carried out in Bangladesh, China and Mali as pilot compilations to test the appropriateness, usefulness, applicability and cost-effectiveness of the proposed methodology. (Section II). The Paper then reviews Case studies being implemented (Kumasi, Ghana) or planned (Bangkok, Thailand) as pilot applications of the proposed farm-level IEEA methods (Section III). Finally, the author draws preliminary findings and conclusions on the scope of application of the methodology and the result of the pilot compilations and applications (Section IV). 

SECTION 1.
 BASIC ACCOUNTING FRAMEWORK 

(Outline only at this stage. Ref: Paper presented to the International Workshop on Nutrient balances for....Southeast Asia, Bangkok, Feb,2001) 

A.
Overview 

The functions of accounting in general as an art and process of keeping and verifying financial statements are highlighted. The conventional farm accounting system is characterized in terms of its structure and shortcomings, particularly in relation to measurement of ecological and natural resource use efficiency and sustainability. An overview of evolving environmental and natural resource accounting is provided, including its justification, development (establishment of nutrient flows and balances in physical terms) and structure. Integrated economic and environmental accounting is then featured and characterized in terms of origin and objectives, the integration process, integrated accounting structure and potential applications. Questions and topics for discussion or reflection are suggested at the end of each chapter.        

1. Accounting in general

· Definition and functions

· Questions and topics for discussion/reflection

2. Overview of the current farm business accounting system

· Structures

· Shortcomings

· Questions and topics for discussion/reflection

3. Natural resource and environment accounting at operational level

· Value of natural resource and environmental accounting

(the need for defining at a more operational level, the occurrence of environmental issues relevant to maintaining vital natural resources)

· Development and current status

· Questions and topics for discussion/reflection

4. Towards an integrated environmental and economic accounting system for integrated sector and micro-economic analysis

· Origin - Importance - Current status

· Integration process

· The Integrated Accounting System

· ​Questions and topics for discussion/reflection 

B.
Supporting software and data organization, processing and summary (Outline only: Ref., Working Document Draft 10, Incorporating soil nutrient depletion in conventional farm accounts, F. Moukoko-Ndoumbe and Floris van der Pol)

As part of the methodology just presented, a Workbook for data recording, processing and summary has been developed relying on spreadsheets as provided for under Excel. An efficient but simple computer supporting mechanism is essential for data entries, processing and summary. The Workbook comprises four sections as follows:

1. Data Input Organization

· Basic Information Division

· Farm Resource Statistical and Management Data

· Nutrient inflow and outflow technical data

2. Data output tables

· Nutrient inflows and outflows accounts in physical terms

· Nutrient inflows and outflows accounts in monetary terms

3. Nutrient accounts summary tables and graphs

4. Graphs indicating the source and destination of nutrients

B.
Analytical approach and potential applications 

If properly analysed, information and indicators generated and estimated in physical and monetary terms provide a unique insight into agricultural production sustainability issues and soil fertility management.  Elements highlighted include types of analysis on the one hand, drawing policy implications and lessons on the other.  

1. Three types of analyses can be carried out based  information and indicators generated as stated earlier: 

· Within-conventional accounts analysis: calculating and analysing  conventional economic and financial profitability, etc;

· Within natural resource/environmental account analysis: calculating nutrient inflows, outflows and balances in physical and monetary values, characterizing sustainability issues and costs; detecting potential cases of pollution, food contamination, risks to human health, etc.

· Cross-account/Integrated analysis: providing environmental-adjusted measures of income at farm and agriculture sector level, etc.

2. Relevant policy implications, lessons and recommendations should are drawn to address the following issues:

· technical sustainability of production patterns and productivity issues; 

· allocative efficiency in the management of man-produced as well as nature-produced inputs; 

· identification of environmentally-friendly technologies and policy orientation concerning conservation/defensive measures to be taken;

· more accurate assessment of the sustainability of growth of agricultural output and farm income, 

· identification and internalization of external diseconomies and improvement of  resource allocation and management; 

SECTION II.

CASE STUDIES AS PILOT COMPILATIONS (Outline only: Ref., Working Document Draft 10, Incorporating soil nutrient depletion in conventional farm accounts, F. Moukoko-Ndoumbe and Floris van der Pol)

The implementation of case studies as pilot compilations of the emerging natural resource/ environmental accounts and applications of IEEA has been a critical stage in developing the methodology and guidelines described earlier. The pilot compilations were designed to test the appropriateness, usefulness, applicability and cost-effectiveness of the process. The testing plan provides for the implementation of case studies in Africa, Asia and Latin America. At this point, two pilot compilations have been completed in Bangladesh, China and Mali respectively; two are underway (nearing completion) in Thailand and Mali (updating); two are planned in Latin America. This chapter provides and overview of the case study/pilot compilation process. Key elements to be highlighted include:

 A.
The Process

1. Institutional arrangements

2. Activities

· briefing and training workshop

· core case study activities

· methodology and data availability and validity review

· evaluation and computer training workshop

B. 
Findings and conclusions

1. Bangladesh

2. China

3. Mali

4. Lessons and implications

SECTION III.

CASE STUDIES AS APPLICATIONS OF IEEA TO THE MONITORING 


AND ASSESSMENT OF UPA ECONOMIC PERFORMANCE AND 



ENVIRONMENTAL IMPACT 

A.
Rationale for applying IEEA to UPA monitoring and assessment

Three main issues appear to be associated with UPA:

· Pressure on and competition with other users over scarce resources (land, water, energy, etc) and critical need to improve economic performance (producer efficiency).

· Negative externalities associated with highly intensified/input-based UPA production systems (water and air pollution, crop contamination, risks to human health and life, etc.). While the on-site benefits of such systems may be making some members of the society better off, the costs associated with their negative externalities may be high, even higher than the benefits, thus making other members of the society and the society as a whole worse off (Pareto inefficiency).

· Soil nutrient mining and loss caused by extensive peri-urban farming systems and associated deforestation/erosion. While such systems provide food and income to a significant number of poor people at present, they deplete and consume the natural productive capital in a way that represents a serious threat to future food security and livelihoods.  

The foregoing issues raise serious challenges from the individual farmers as from the society point of view. It is important to ascertain: 

· that the negative on-site and off-site impacts of UPA are identified, quantified, valued using appropriate methods 

· that after this is done, the remaining net benefits (the sustainable income) permit all those who are worse off to be compensated (Pareto improvement). 

The needs arising are four-fold:

· timely environmental impact assessment (EIA) of chemical-based UPA intensified systems, based on appropriate environmental and natural resource accounting techniques, 

· internalizing identified externalities through appropriate government policies including market-based-incentives (MBI) policies (taxes, subsidies, user fees) and/or command-and-control (CAC) policies (regulations); 

· development of highly productive, environmentally-friendly technologies and alternative farm resource management practices; and 

· education and training of farmers and other local stakeholders. 

The point is that in many instances, UPA has evolved with little or no explicit attention to its potential negative impact on the environment and human health. For instance, to date, no monitoring of the probable build up of mineral nutrients and pesticides within the soil, groundwater and air has been undertaken in the vegetable growing areas in Vietnam and this is typical of the prevailing situation in many LDC countries.

In this regard, the importance of developing awareness and providing tools for sound policies and decision-making can hardly be overstated. This is what the cases of application of  IEEA to UPA monitoring, accounting and assessment are about.

B. 
Applying IEEA to UPA monitoring and assessment: Conceptual framework

The FAO 2000 and 2001 plan for testing the applicability and effectiveness of IEEA for the monitoring and assessment of economic performance and environmental impact of UPA has provided for the implementation of case studies in two urban sites: one in Africa (Kumasi, Ghana), the other in Asia (Bangkok, Thailand). The conceptual framework thereof is summarized below. 

1. Short-term objectives
· An integrated economic and environmental impact assessment of urban and peri-urban agriculture (UPA) in and around Kumasi carried out;

· A survey soliciting data and information on the profitability and sustainability of UPA in and around Kumasi carried out.

Under the first objective, the focus is on the assessment of UPA externalities with special emphasis on negative external impacts (environmental impact assessment); under the second, on the establishment of farm business financial statements including farm real budgets/Income Statements (economic assessment). Integrating the two assessments will lead to Integrated Environmental and Economic Accounting and analysis.

2. Long-term goals, objectives and outcomes 

The study is designed to focus on two substantive goals, five subsumed objectives and six subsumed outcomes, as summarised in the appraisal descriptive matrix (Annex 1).

The two goals are:

· Economic performance: improve resource use productivity and sustainability

·  Environmental sustainability and safety: improve natural resource allocative efficiency and resource management

3. Implementation process

Institutional arrangements

To ensure national ownership and continuity beyond case studies, the implementation process is entrusted to relevant national or country-based institutions. Thus, for the Kumasi site case, activities related to the first objective are underway and being implemented under the responsibility of the Kumasi-based  IBSRAM office in collaboration with the Kwame Nkruma University of Science and Technology (KNUST), Dept. of Agriculture Economics and Farm Management. Activities related to the second objective are being performed under responsibility of KNUST, in collaboration with IBSRAM. The Bangkok case is due to start shortly and will be implemented in collaboration with a Bangkok-based CIRAD office.   

Core activities (Synthesis)

· Generating and analysing relevant information and indicators for On-site (model farm level) impact monitoring, accounting and assessment, including, inter alia: 

· measuring the on-farm economic profit of the production process (data and indicators generated through conventional accounting);

· measuring the impact of the production process on the farm natural resource base  (land and soil) as natural capital (data and indicators generated through natural resource accounting methods, e.g. nutrient inflow, outflow and balance accounts  expressed in quantitative and monetary terms;

· Generating and analysing relevant information and indicators for Off-site impact (positive and negative externalities) monitoring, accounting and assessment, including, inter alia: 

· measuring the additional welfare and utility of the production process in location B, different from the site A where the process takes place (data and indicators generated through appropriate environmental impact assessment methodologies);

· measuring the negative impact of the production process on the environment (pollution), human health and food quality/safety  (data and indicators generated through appropriate environmental impact assessment methodologies) 

· Carrying out a three-dimensional analysing of the information and indicators generated using the analytical approach suggested under Section I B above, namely:

· Within-conventional accounts analysis;

· Within-nutrient account analysis (sources, uses and balances of nutrients);

· Cross-account/Integrated analysis.

· Drawing lessons and recommendations as appropriate as suggested under the analytical process section below and Annex 3. .

4. Case study Implementation Methodology
 
Analytical framework and tools 

Given that goals other than economic efficiency matter in this application, a multi-goal analysis framework is being used. To measure or assess the profitability and sustainability of peri-urban farming, a number of methods and tools will be used as special cases of multi-goal analysis. 

The financial and economic viability of identified peri-urban farming options will be appraised with reference to the following conventional accounting and analytical tools:

· Net present value, benefit/cost ratio and cost-effectiveness (lowest cost option) as estimated through cost benefit analysis (CBA). 

· Gross margins, net farm income, return to labour, management and capital as calculated through conventional farm accounts (farm budgets, gross-margins etc).

· Net sustainable income as measured through integrated economic and environmental accounting, relying for the latter part on appropriate environmental impact assessment (EIA) methods. 

The costs and benefits of identified on-site and external environmental impacts are being quantified and valued as appropriate with reference to various EIA valuing methods as indicated in Annex 2


Analytical process 

 The appraisal analytical process is implied in Appraisal matrix worksheet for alternative policies and strategies (Annex 3). The appraisal will move horizontally from the two general goals to the five specific objectives, the latter being used as yardsticks for evaluating the absolute and relative pertinence and merit of alternative strategies/policies, before these are recommended or translated into guidelines. 

Five types of policy/strategy alternatives (recommendations) could be considered, including:

- 
Status quo: Policy/Strategy A 

- 
Alternative technology: Policy/Strategy B 

- 
Alternative management practices: Policy/Strategy C

- 
Market-based incentives (MBI): Policy/Strategy D 

- 
Command-and-control (CAC): Policy/Strategy E

The appraisal team will evaluate each of the alternative policies and strategies with respect of each of the objectives set. Decision to recommend a given policy will be based on subjective judgement and relevant trade-offs.
SECTION IV.

PRELIMINARY FINDINGS AND CONCLUSIONS (Outline only)

Under this section, the scope is given of the application of the methodology and the result of the pilot compilations and applications  

A.
Country experiences
· Bangladesh

· China

· Mali

· Ghana

B.
Global lessons
ANNEX 1 

 Goals and Subsumed Objectives and Outcomes 

	PRIVATE
Goals
	Subsumed Objectives
	Subsumed Outcomes

	1. Economic performance: improve resource use productivity and sustainability 
	1. Design guidelines and training materials to optimize enterprise choice and resource use 

2. Establish information guide and technical references on improved sustainable and profitable farming systems alternatives
	1.Awareness of existence of highly productive and sustainable farming systems ensured 

2. Net income maximized 

3. Net present value of public and sector investment maximized

	2. Environmental sustainability: improve allocative efficiency and resource management
	3. Provide information base and guidance to maximize awareness of need for and method of monitoring and assessing environmental impacts 

4. Provide field guide on environmentally-friendly farming systems and technologies to minimise risks of detrimental impact on the resource base, food and environment quality 

5. Establish a guide on alternative government policies to minimize and internalize externalities
	4. Environmental impact monitored and assessed as required

5. Environmentally-friendly technologies and management practices enhanced 

6. Negative externalities and costs reduced or internalized 


The subsumed outcomes and objectives are meant to contribute to increased economic efficiency of peri-urban farming (goal 1) and reduced or minimized adverse environmental and social effects of peri-urban farming (goal 2). 

ANNEX 2.

Environmental Impact and their tentative economic valuation methods

	Impacts 
	Valuation methods (tentative)

	From Intensive production systems 

i. Health

ii. Water pollution

iii. Crop contamination

iv. Loss of biodiversity


	· Cost of treatment

· Opportunity cost (days lost)

· Treatment costs

· Willingness-to-pay (WTP)

· WTP

· Price increase in bush meat/medicinal plant

· Travel cost in acquiring the bush meat/medicinal plant

· Opportunity cost of people’s time

	Form Agro-industries     
            (poultry industry)

i. Water pollution

ii. Manure disposal

iii. Noise/odour offense
	· Contingent valuation method (e.g. WTP)

· Cost of water treatment

· Substitute cost of manure disposal

· WTP

	Malaria
	· Treatment cost

· Opportunity cost

	Soil nutrient mining
	· Integrated accounting matrix if data allow

· Replacement cost approach (RCA)

· Productivity change approach (PCA) if data allow


ANNEX 3

Appraisal Matrix Worksheet for Policy and Strategy Alternatives  

	GOALS
	SUBSUMED OBJECTIVES
	STRATEGY/ POLICY ALTERNATIVES

	
	
	Status quo

(A)
	Alternative Technology

(B)
	Alternative Management Practices

(C)
	Market-based incentives (MBI)                                                                   

(D)
	Command-and-control (CAC)

(E)

	1. Economic performance: improve resource use productivity and sustainability 
	· Design guidelines and training materials to optimize enterprise choice and resource use 

· Establish information guide and technical references on improved sustainable and profitable farming systems alternatives
	
	
	
	
	

	2. Environmental Sustainability: improve allocative efficiency and resource management
	· Provide information base and guidance to maximize awareness of need for and method of monitoring and assessing environmental impacts 

· Provide field guide on environmentally-friendly farming systems and technologies to minimise risks of detrimental impact on the resource base, food and environment quality 

· Establish a guide on alternative government policies to minimize and internalize externalities
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