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1. Potential contributions of an SEA: Introduction 

Large-scale infrastructure programmes have become a priority in government policy, planning 
and budgeting in South and Central America. Governments, in cooperation with domestic, 
foreign and multilateral financial institutions and (private) investors are involved in the planning 
and construction of mega-roads, multi-modal transport systems and other transportation 
networks. Small economies are highly dependent on international markets for production, 
employment and income. International competitiveness is a key requirement for successful small 
open economies. Efficient transport and energy systems play a key role in the offering of 
competitive prices, prompt deliveries, and penetration of international markets in support of such 
a growth model. Internationalisation implies that countries not only have an economic interest in 
the quality and design or planning of their own infrastructure but also in the structural design of 
their economic partners. Such a condition may provide a rationale for strategic cooperation and 
investment in infrastructure in the region or beyond. Mega-investment projects in Central 
America such as Plan Puebla Panamá, the construction or renovation of roads like the 
Panamerican highway, Route 1856 in Costa Rica, and the recently initiated project to modernise 
and improve the Panama Canal and construction plans for a canal in Nicaragua all illustrate the 
point. 

Transport infrastructure not only plays a key role in the growth strategy of countries in a 
globalised world, it may also have sizeable, significant and irreversible impacts on wide stretches 
of territory connected by these infrastructural works.  

Transport and energy facilities like roads and power installations can generate an entirely new 
economic environment in adjacent territories. Private investment may be induced or stimulated 
by investment in infrastructure, resulting in land use conversion and change in the direct and 
indirect use values of the environment occupied by the transport and energy programmes. Road 
construction and development of other types of infrastructure may have sizeable direct and 
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indirect impacts, affecting use values and land use in large territories up to a significant distance 
from the road.  

Emphasis on the exploitation of potential direct use values of an area can be in conflict with the 
potential of the area to generate present and future indirect use values such as water regulation, 
fire prevention, carbon sequestration, and biodiversity protection. These indirect use values 
generally become available to local or regional communities or even the world community as a 
common good.  

Moreover, from an environmental perspective, fragmentation and the related opening of the 
forest may contribute to local drought and a higher susceptibility to forest fires. Improved access 
to the forest also facilitates legal and illegal timber logging, hunting, trading in endangered 
species, and consequently reduces biodiversity. These environmental losses and costs should be 
included in a comprehensive assessment of the costs and benefits of road construction. 

The current realisation of potential changes in land use and economic activity in connected and 
newly opened territories can be a long term process, which depends on a large number of 
socioeconomic and biophysical variables at local, national and international levels (Wood 2002 
and Van Dijck 2014a). Impacts of highways on adjacent and even distant areas depend on a large 
number of variables frequently included in land use models such as: distance to other types of 
infrastructure, population centres, soil quality, and weather conditions such as precipitation.  

Market-related variables such as volumes, types of demand and prices are not used in most land 
use models although they can have an indirect impact on demand for specific types of land, 
thereby affecting land use change. From the above it follows that land use conversion is not 
necessarily a fait accompli, but rather a continuous process over the course of time that results in a 
series of changes in land use. In economic terms, these inducements to investment and 
production are considered a kind of positive externality for investment in infrastructure that 
provides the rationale for government involvement in infrastructure development or the creation 
of a venue that facilities such plans. 

According to the rules and regulations related to large-scale regional or national programmes 
such as Plan Puebla Panamá in Central America, Brazil’s growth acceleration programme (PAC I 
and II), and the region-wide IIRSA/COSIPLAN, ex ante investigations on the potential 
socioeconomic and environmental impacts of roads are required. In addition, a related strategic 
action plan must be formulated.  

These efforts aim to enhance socioeconomic impacts and limit negative impacts. However, 
notwithstanding individual and institutional efforts, the ambition to stimulate sustainable 
development by linking financing for infrastructure with environmental assessments has been 
subject to pressure from governments that require these assessments in a relatively short period 
of time with a reduced budget. Moreover, financial institutions interested in infrastructure 
programmes and projects can compete among themselves, with respect to financial terms or 
loans, and also by being more flexible in the conditions for their loans. 

The stated objectives of a Strategic Environmental Assessment (SEA) include: (1) making a 
systematic inventory and analysis of existing direct and indirect land use values in the potential 
impact area of an infrastructure project or programme; (2) the assessment of its significance 
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locally, nationally of internationally and of the potential impacts of infrastructure on these values; 
(3) investigation of the options to increase potential socioeconomic impacts of the programme 
and reduce potential negative environmental impacts, by means of some sort of participatory 
information exchange; (4) formulating a strategic action plan.  

An SEA may further contribute to the enhancement of the effects of wellbeing from road 
construction because it creates the basis for policies to support the potential positive effects of 
wellbeing, and to reduce negative effects. SEAs are not a new tool; they are part of the decision-
making process concerning the construction of infrastructure in many countries the world over, 
particularly in high income per capita countries such as the European Union, the United States, 
Canada, Australia and New Zealand.  

Experience with their application in Latin America and more specifically in Amazonia is thus far 
limited. Moreover, the legal status of SEAs differs among countries of the area. In Brazil, SEAs 
are mandatory in the context of decision-making concerning road construction, but this is not the 
case in several other countries in Latin America. SEAs are required in cases of co-financing by 
multilateral financial institutions in the context of IIRSA, but others such as the Inter-American 
Development Bank (IDB) and the Corporación Andina de Fomento (CAF) differ in their SEA 
requirements.  

There are many reasons why SEAs are (1) designed and executed in a suboptimal manner, (2) 
initiated too late in time to have a significant impact on the plan and design for the infrastructure 
programme, and (3) inserted inadequately in the policy agenda. Consequently, they fail to meet 
their own objectives regarding improved wellbeing and reductions in environmental costs. See 
the recent study by Kis Madrid et al. (2011) on the effectiveness of four SEAs related to mega-
road projects in South America.   

The study indicates that in many respects, SEAs fail to achieve their goals. Regarding their 
completion in the planned time, the study found that none of the four SEAs had been 
undertaken prior to the initiation of the project. As to methodology, none of the four SEAs 
compared possible alternatives to the proposal; only one of them included appropriate public 
consultation and involved local or indigenous communities in the process.  

Regarding the implementation of the strategic action plan, the study found that in only one case it 
could be concluded that the country had operational budgets for the implementation of the 
action plan; but that none of the countries had adequate institutional capacity to implement the 
action plan. Moreover, there is a clear lack of institutional capacity, commitment and 
arrangements to facilitate the actual implementation. Finally, the study found that actual 
implementation of the action plans and monitoring suffer from many shortcomings (Kis Madrid, 
Hickey and Bouchard 2011)2. 

Clearly, SEAs have great potential to contribute to sustainable socio-economic development and 
limit environmental destruction. However, if the assessment studies suffer from serious analytical 
flaws and weaknesses, action plans lack coherence with the policy context, or institutions in 
charge of implementing strategic action plans lack effectiveness and efficiency, welfare effects will 
be forgone and eco-systems and biodiversity will be harmed excessively.  
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This chapter focuses on some dimensions of SEAs deemed to be critical to achieving welfare and 
mitigating negative environmental impacts of mega-infrastructure programmes. These include 
road infrastructure programmes, hydro-energy programmes and the construction or enlargement 
of waterways such as the Panama Canal and the Nicaragua Canal.  

The chapter focuses specifically on the potential of appropriate timing and routing in Section 2; 
the role of impact modelling in Section 3; impact assessments from an environmental and social 
perspective in Section 4; the potential advantages of a participatory approach in these kinds of 
assessments and the formulation of an action plan in Section 5, followed by a case study in 
Section 6; and the formulation of a coherent action plan in Section 7. Finally, Section 8 focuses 
on the integration of the outcomes of SEAs in policies at the appropriate policy level by applying 
the principle of subsidiarity as an organizing mechanism.   Some observations are made on the 
potential role of international cooperation and multilateral treaties to ‘lock in’ the SEAs and their 
outcomes.  

2. Timing and routing 

Appropriate timing is essential for an SEA to have optimal impact on welfare and sustainable 
development in the potential impact area. Baseline studies and surveys can facilitate the optimal 
planning of road routes. The early involvement of stakeholders can contribute to the 
development of alternative routes and to a decision-support system that can design an optimal 
route based on economic, social, environmental, technical and transport-related considerations. 
This approach can contribute superior route proposals compared with ones developed 
exclusively by government agencies with a limited number of participants, and it may well result 
in higher levels of satisfaction, more cooperation and less resistance from local stakeholders and 
inhabitants of the impact area (Keshkamat 2011). 

Mega-infrastructure projects are usually initiated by national governments, possibly in 
cooperation with international institutions, domestic or foreign private firms and financial 
institutions. In case of international corridors or routes, other governments may also be involved. 
During the early stages of the project, government institutions and representatives of transport, 
mining, energy, industry or real-estate sectors are involved in designing the route and possibly of 
some alternative routes.  

Adequate preparation of optimal routes requires the involvement of other stakeholders at 
regional or local levels, including local populations that live along the expected trajectory. Their 
knowledge and preferences can contribute to the selection of a route that would be optimal from 
the perspective of their own wellbeing. The decision-making process concerning route design 
may be facilitated by the graphic depiction of pertinent alternative routes in GIS-generated maps, 
presenting information relevant to the design of the corridor, including economic, social, 
environmental, technical and commercial aspects. 

Multi-criteria analysis methods allow stakeholders with different perspectives and concerns to 
reach consensus on the location of the road. Spatial multi-criteria analysis delivers the spatial 
equivalent of such consensus (Malczewski, 1996): a map of the area with the projected road, in 
which the suitability of each pixel for the passage of the road is calculated, based on weighted 
factors.These factors are derived from criteria put forward by the stakeholders. Once a suitability 
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map has been constructed, GIS techniques such as a least-costs path or network analysis serve to 
identify the path of least resistance between the chosen locations of origins and destinations. 

The path of least resistance represents a route for which net negative impacts (costs) have been 
minimized and/or net positive impacts (benefits) have been maximized. It is thus an optimal 
route from the perspective of a particular consensus. Similarly, optimal routes can be derived for 
other relevant perspectives. Commonly used perspectives are equal vision, most environmentally 
friendly vision, economy vision, social vision, and lowest construction cost vision. The optimal 
routes derived for each of these visions may incorporate a vast range of environmental, social, 
economic, technological and techno-commercial criteria, identified and weighted by the 
stakeholders and experts involved in the public participation process (Keskamat, 2011).  

Information provided by local communities or their representatives on their economic, social, 
transport and environmental needs can be included in this context. By doing so, route proposals 
make better use of local knowledge of the environment and the socioeconomic situation, which 
can improve the overall feasibility of the project, contribute to stakeholder satisfaction and 
reduce the risk of delays during the actual construction of the road. However, this approach 
involves risks as well. Routes selected with stakeholder involvement may differ substantially from 
the preliminary trajectories preferred by dominant stakeholders and investors. 

Economic, social, environmental and technical conditions, insights, preferences and capabilities 
are likely to change during the long-term construction process of the roadway. This may lead to 
calls for changing the routing of the corridor or road. Changes in routing may also be required in 
case of unforeseen events or complications occurring during the implementation process. If not 
taken with due consideration, they may negate benefits afforded by the earlier decision and 
damage stakeholder confidence. 

3. Assessing and modelling the impact area 

Once routing has been decided upon, the next step is to determine the potential impact area of 
the infrastructural works: What is the area under investigation? This basic question is difficult to 
answer even with support from spatial-economic or environmental modelling. We start with 
some general observations and continue by presenting briefly a model-type of approach to 
answer the basis question. 

First, land use conversion and pressure on potential use values of territories adjacent to roads 
may be sizeable, based on past experience. Second, the size of the potential impact area – as 
measured by distance from the road - differs among locations along the trajectory, depending on 
a large number of variables. These relate to climatic circumstances, land and soil suitability, 
distance to other modes of transport such as roads, railways and rivers, access to markets and 
urban centres, distance to lands already in productive use, and proximity to protected areas. In 
the course of time the size of the impact area as well as the types of land use are likely to change. 

Third, the standard practice in SEAs is to ex ante determine the potential impact area. In most 
cases, rivers, mountain ranges and national borders are used to delineate the territory for analysis. 
There are no logical arguments for this kind of approach apart from its obvious simplicity. A 
more sophisticated approach would be to model the impact area using spatial-economic 
parameters. 
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Simulation models like ClueScanner simulate the probable impact area of a road and its impact 
on land use in the adjacent territory. These kinds of GIS-based models can also generate spatial 
forecasts for alternative routes and land use along the road. The ClueScanner model is an explicit 
spatial calculation tool for making future land use projections. The basic assumption underlying 
the selection of future land space is that multiple land use types (forests, savannas, agriculture, 
lakes, road infrastructure, etc.) compete for the same limited amount of land. Regional demand 
and local suitability for a land use type determine the price a buyer is willing to pay for a specific 
unit of land. Key variables determining land use are related to land suitability and other physical 
factors including infrastructure, markets, population concentrations, and government policies.3 

Based on the relationship between map elements and map layers in the ‘geographical system’ and 
our projected scenarios, future effects may be calculated accordingly. As neither the functioning 
of the current land use system nor the factors affecting future land use are completely known, 
modelling future land use involves uncertainties. Therefore, the effects of a range of alternatives 
regarding future land use are assessed, based on a consistent set of assumptions. The scenarios 
usually generate outcomes in a range of potential land use changes that are plausible. The 
objective is primarily to generate a consistent set of alternatives that may help to analyse impacts 
and facilitate decision-making among stakeholders. Even extreme scenarios have a role to play in 
that context. 

The Land Use Scanner may be used to stimulate technical analysis, policy-related studies as well 
as public debate, by identifying and geographically visualising the desired and undesired effects of 
a new road and related policies.4 

4. Impact assessment from an environmental and socioeconomic perspective 

Different approaches may be pursued to assess the natural environment in the impact area. The 
basis of the livelihoods of local people may be extensive and involve hunting grounds; knowledge 
therefore be required about ecosystems, biodiversity, and the significance of the environments to 
local sustenance. A participatory approach involving local expertise may contribute to the quality 
of the assessment. Particularly in large areas with low population density and limited accessibility, 
such knowledge is limited and gathering this information can be costly and time consuming. 

The systematic combination and mapping of readily available knowledge is an efficient 
contribution in this regard, involving the use of existing inventories of flora and of fauna. A full 
inventory is very difficult to carry out and is probably not required in the context of an SEA. 
Depending on local conditions, levels of knowledge, availability of time, financial means and 
expertise, different biodiversity sampling methods may be selected, ranging from the classical 
approach of floristic inventory to rapid assessment with identification of morpho-species done by 
local personnel (parataxonomists). Indicator species may be used as an efficient biodiversity 
assessment approach. 

Measurements of biodiversity and ecosystems may be confined to samples from representative 
areas, the number of which would depend on the complexity of the ecosystems and ecological 
diversity. By extrapolating and interpolating data from the sample area, distribution patterns and 
boundaries of ecosystems can be assessed. To be useful in the context of an SEA, the study 
needs to focus on key areas and key aspects of the hierarchy in ecosystems. 
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The ecosystem approach is appropriate to understand and manage the functioning and dynamics 
of natural systems, since it encompasses the interactions between its components. Ecosystem 
connectivity is the most important issue in conservation ecology because species move in a wide 
range of habitats. Road construction potentially causes fragmentation and disconnection, which is 
observable at the level of ecosystems and landscapes. Methods to identify priority areas should 
focus on the ecosystem level (Hoffman 2009, Van Dijck 2013 pp 64-68). More advanced forms 
of ecosystem level biodiversity assessment can be done using remote sensing, GIS and Geo-
Information Processing (GIP). Satellite images supported by field studies at representative sites 
and regular areas can facilitate the creation of ecosystem maps. 

From the perspective of potential environmental wellbeing, information on ecosystem function 
may be related to the generation of direct and indirect values. For a brief overview of methods 
for the economic appraisal of environmental services, see Van Dijck 2013, pp. 68-77. The 
valuation of ecosystem services is important in the context of programmes for the Reduction of 
carbon Emissions caused by Deforestation and forest Degradation (REDD and REDD+), 
because these mechanisms could contribute to future income flows for governments and local 
communities. However, economic valuation of ecosystem services is probably not achievable in 
view of time and budgetary constraints in the context of SEAs. 

5. The participatory approach: requirements and potential contributions 

The participatory approach involving the inhabitants of the potential impact area or their 
representatives can contribute to the quality and scope of the SEA and its strategic action plan.  
In legal terms, many countries require an SEA prior to the construction of infrastructure with 
some degree of participation of the major stakeholders and local communities or their 
representatives. This also holds true for financial institutions. According to World Bank 
regulations, in cases where indigenous peoples live in the impact area, their free, prior and 
informed consent is needed. 

The participatory approach concept is ambiguous and not well understood, and it may imply 
different degrees of local representative commitment. Consultations of the communities may 
range from information exchange with representatives and selected local stakeholders to a 
representative survey of the local populations in which their preferences and priorities for a 
strategic action plan are assessed (Van Barneveld 2014). 

Public consultations may differ significantly in approach, focus and comprehensiveness. They 
also depend on the degree and scope of the expected impacts, the existence of conflict situations, 
government intentions and requirements, available time and funds for the SEA assessment. 
Consultations involving regional and local governments only can be done in a short period of 
time, but excluding key stakeholder groups is risky and may be of little use. In contested projects, 
such an approach may even be counterproductive and generate opposition to the project and the 
institutions involved. 

The strategic action plan should reflect the priorities and concerns of the communities in the 
impact area. Lack of knowledge or information may hamper the full participation of local 
communities or their representatives in contributing to the action plan and making decisions. 
They may have little information about the planned intervention, its potential or probable effects 
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for a variety of reasons, including lack of general knowledge, skills, interests, or experience. 
Moreover, the intensity and scope of the impacts are difficult to know in advance, even by those 
making the decisions and those responsible for the execution of the plan. This may negatively 
affect the value and relevance of perception studies among local communities in the impact areas, 
and the results of the representative survey. 

Maps can be an effective tool to support stakeholder knowledge and insight into potential 
impacts and enhance local involvement. Mapping the possible future locations or trajectories of 
large infrastructure works, the location of villages and livelihood areas of the population, helps 
identify areas with conflicting land uses. GIS maps can be made available to local populations on 
public websites. 5  Such GIS-based information systems facilitate knowledge creation and 
diffusion, and support awareness-raising activities within and outside the impact area.  

6. The participatory approach: schematic illustration  

Figure 1 is a schematic overview of the approach pursued in an SEA-type of analysis of potential 
impacts of a proposed road construction and hydro-energy project in Suriname (Van Dijck 2013, 
pp. 151-180). The study was undertaken as a contribution to our overall study of the impacts of 
mega-roads on Amazonia. The figure is a stylized representation of the main elements of the 
participatory investigation undertaken by an interdisciplinary team in the (modelled) impact area 
of the planned infrastructure works. 

Figure 1.  Information flows in a participatory approach. 

 

Source: P. van Dijck 2013, Figure 12. 2, p. 234. 

The essential characteristics of the approach may be summarized as follows:  
a) the local community is informed about the government plan to construct a road; (b) the 
population provides information pertaining to their livelihood system, including economic, social 
and cultural data. Information is also gathered on ecosystems, biodiversity, environmental 
hotspots, and the dependence of the local population on the environment. These data are 
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integrated into the SEA data referral system and processed into GIS maps and used for 
modelling and simulation; (c) a survey of individuals to generate information on perceived 
potential effects (opportunities and risks), possibly complemented by semi-structured interviews 
with representatives. This information is processed in the data system, to be shared with all 
stakeholders, in order to formulate the priorities for the strategic action plan; (d) GIS maps with 
relevant information on livelihoods of local communities can be made accessible to community 
members in several ways, including EduGIS or other digital information-sharing systems. 
Modelling studies of impact areas can explain to local communities how their lives will be 
affected over time. This may result in adjustments to the plans or the proposal of complementary 
measures in the action plan. 

Relevant spatial information in GIS maps on land ownership, formal and informal (indigenous) 
lands rights, logging or mining concessions, and the location of planned roads can be made 
available and accessible to all. The same goes for the tools and the capabilities required for 
carrying out spatial research into the impacts, by analysing and comparing different map layers. 
The advance of the internet, even in remote areas, facilitates the use of such maps and the 
availability of tools for intensive spatial analysis.6 

(e) Knowledge dissemination using GIS-based maps and model outcomes in a short video that 
simulates the development of the impact area can be an additional step. This kind of model-
based presentation provides local communities, policy-makers and project managers with an 
impression of the potential impacts on livelihoods, land use and ecosystems. Time-lapse and 
simulation techniques may enhance the visualization of the infrastructure works.7 

7. Action Plans: Main Focus  

An SEA strategic action plan should be a conceptual framework of actions for mitigating 
potential negative impacts and stimulating opportunities. When summarizing experience with an 
SEA and formulating action plans, a number of general observations may be made (Van 
Barneveld 2014). The main concerns for many inhabitants, their representatives, social 
organizations and indigenous movements in relation to large infrastructural works are the 
violation of territorial rights, the regulation of land use and land tenure, and strengthening of legal 
security. These issues are directly linked with increased illegal colonization and the risk of losing 
traditional socio-cultural values.  

A second concern is the environmental degradation as a result of construction works, which 
includes illegal deforestation, pollution of water resources caused by oil and gas exploration and 
mining projects, excessive use of agrochemicals and the spread of forest fires. It also includes 
fears of the spread of diseases, environmental impacts due to uncontrolled colonization by 
people from elsewhere, invasion of natural parks and protected areas, and loss of biodiversity.  

As observed by Van Barneveld (2014), the larger the stakeholder population and the longer the 
proposed road project, the greater the number of measures and interventions to be proposed in 
the action plan. The set of proposals needs to be converted into a manageable, viable and 
consistent strategic action plan. This requires a multi-criteria assessment of all proposals with 
appropriate weighting of each criterion. Several actions may be combined or integrated for the 
sake of consistency. However, actions may require investments that exceed available budgets or 
are not in line with government policies or local or regional priorities. The ranking of the 
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proposed measures in terms of impact, scope and urgency is required to prepare a viable draft 
action plan. Such a draft should be discussed with stakeholders in a final round of consultations 
and sector meetings, before it can be presented as a truly participatory action plan. 

By way of conclusion it should be observed that information provided by the local population 
may be helpful in understanding the potential impacts of road construction, and in formulating 
complementary proposals and initiatives. However, perceptions may be based on incomplete and 
partly inaccurate information, biased by traditions, assumptions, dominant interest groups, and 
short-term perspectives. The experimental participatory approach presented above has shown 
examples of such deficiencies (Van Dijck 2013, pp. 61-63 and 173-178). In those conditions, the 
approach may be of limited use in planning routes, selecting transport modes (road, railway or 
waterway) and choice of policy instruments and objectives. Although the participatory approach 
may be helpful, is not a panacea and may even be misleading. 

8. SEAs and action plans: national and international approaches 

Principle of subsidiarity 
The decision-making process concerning the infrastructure programme and the strategic action 
plan may be allocated to different institutional levels on the basis of the subsidiarity principle. 
Accordingly, responsibilities and decision-making powers should be allocated to the lowest 
administrative level, unless allocation at a higher level would result in higher efficiency or 
effectiveness. Put differently: the optimum level is the lowest level that encompasses the 
boundaries of the solution including all expected external effects involved in the process. The 
principle can be applied within a nation state and in a grouping of nation states that cooperate in 
specific areas such as the development of trans-boundary transport or energy infrastructure. 

A key component of this approach is assessing the efficacy of policy initiatives at various levels of 
governance. Put schematically, the overall design of the IIRSA regional infrastructure system is 
allocated to the supranational level, e.g. a regional strategic planning or executive committee. 
Design and development of individual transport or energy hubs can occur at the level of 
neighbouring countries involved in the hub. Decisions within countries may be allocated among a 
variety of national and provincial institutions. An alternative approach could be pursued in the 
case of bilateral or trilateral trans-boundary initiatives, allocating activities to specific groups of 
co-operating institutions covering the border zone. Real world examples of such an approach in 
South America are Zicosur, the MAP initiative and PADIF (Van Dijck 2013 pp 247-249). 

The optimal level of decision-making and execution of several components of the strategic action 
plan may differ and range from trans-boundary to local initiatives. Consequently, the action plan 
should not be considered as a single package for the transboundary route as a whole, but as sets 
of actions differentiated according to their nature, scale and geography. Territorial planning has 
to be an essential element of the strategic action plan to create a framework for optimizing the 
impact of the infrastructure programme. In view of the long duration of infrastructure 
programmes and related actions, institutional requirements for consistent and continuous 
execution are high (Van Barneveld 2014). 

SEA action plans should be part of existing supranational, national or local development plans. 
In designing such plans, coordination between national and regional development planning 
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authorities and organizations is paramount, particularly in the case of corridor infrastructure over 
large distances with large impact areas. The proposed strategic action plan also needs to be 
compatible with ongoing projects and should be integrated into the general regional development 
process. Spatial and regional planning is preferably applied at early stages of specific 
interventions; similar environmental and socio-economic assessment elements are used for this, 
and take a wide range of possible impacts from alternative land-use options and development 
scenarios into consideration. A consistency analysis may be helpful in achieving the required 
degree of compatibility. 

Effective and efficient application of the subsidiarity principle requires a thorough assessment of 
the capabilities of the institutions involved in the process. In some cases institutional 
strengthening may be required, which could be part of the action plan itself. In case of mega-
transport corridors covering large territories and involving many sectors, a central or regional 
high-level government authority may need to be appointed to coordinate and supervise the 
implementation of the action plan, and to represent executive agencies at the highest levels of 
government (Van Barneveld 2014). 

Linkages between SEAs and regional and multilateral treaties 
International treaties may strengthen the functioning of SEAs at the national level in several 
ways. All countries in Latin America have developed rules, regulations, and laws on 
environmental impact assessments, either inside or outside the framework of international 
conventions. Some agreement among the parties on the types of rules, standards, and approaches 
may be useful or required to support efficiency in protecting the environment. Specifically in 
border regions, an integrated or harmonized approach for biodiversity conservation may be 
effective and efficient as indicated in the previous section. 

A range of options is available for countries that participate in a common programme such as the 
Plan Puebla Panamá or IIRSA or in a bilateral or trilateral infrastructure programme. These 
options may vary significantly in terms of commitment, the extent of binding options or the loss 
of policy space. Policy dialogue is the first option reflecting a low degree of commitment in 
matters of cooperation and harmonization. A second option is mutual recognition of 
environmental standards or assessment standards, provided they are in accordance with minimal 
requirements set by the group of partners. A third option would be to allow countries to use 
national instruments and require parties to abide by them.  

Relevant multilateral approaches in this context are voluntary to a high degree and leave much 
space for national autonomy. The Espoo Convention on Environmental Impact Assessment in a 
Transboundary Context is an interesting case from the perspective of a harmonized policy 
framework for environmental protection, even though it is criticized for contributing little to 
regional harmonization (Koivurora 1997). Nevertheless, The Espoo Convention, in combination 
with the Kiev Protocol on SEA, could be a stimulating starting point for the creation of a 
regional protocol for Latin America on EIAs and SEAs. Such a protocol could facilitate handling 
trans-boundary environmental problems and conflicts. This Convention seeks international 
cooperation prior to the execution of infrastructural works with trans-boundary impacts, in other 
words, infrastructure in one country with potential impact on the national territory of its 
neighbour. Signatories are required to implement national EIA procedures and apply a system of 
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permits and licenses. They must also take appropriate and effective measures to mitigate negative 
trans-boundary effects of the infrastructure project on the environment. 

National EIAs are participatory, providing residents with an opportunity for consultation and 
they require the preparation of EIA documentation. Appendix 2 specifies minimal requirements 
for EIA documentation, including descriptions of planned and alternative activities; a broad 
definition of the environment that will probably be impacted; the impact and mitigating 
measures. Finally, a description should be made of the steps that must be taken after finalization 
of the works in order to prevent that measures to mitigate negative environmental effects will not 
be maintained in later stages. 

The Kiev Protocol on SEA (2003) signed by parties to the Espoo Convention, is the first 
comprehensive international legal instrument that deals with environmental considerations in the 
context of plans, programmes, policy, and legislation. It may be regarded as complementary to 
the Espoo Convention, since the latter is limited to environmental considerations related to 
physical works like infrastructure. According to Article 2 paragraph 6 of the Kiev Protocol, an 
SEA is seen as the participatory assessment of the probable impacts on the environment, 
including public health, the outcomes of which should be included in an action plan or 
programme. The ultimate objective of the SEA Protocol is to achieve a high level of 
environmental protection by ensuring that environmental considerations are included in plans 
and programmes, policy and legislation. For that purpose, an SEA should follow clear, 
transparent and effective procedures that include provisions for public participation, and 
integrates environmental considerations in support of sustainable development. 

Apart from the two treaties referred to above, the Convention on Biodiversity (1993) deals with 
procedures regarding environmental impact studies. The Convention requires treaty parties to 
introduce adequate procedures for these studies, applicable to projects with a potential negative 
impact on biodiversity. The Conference of the Parties, the executive body of the Convention on 
Biological Diversity, needs to make arrangements regarding liability for damage to biodiversity, as 
well as measures to restore or compensate such damage, unless the damage is strictly a domestic 
affair (Article 14, paragraph 2).8  

At the request of the Conference of the Parties (2006), the scientific bureau of the Convention 
on Biodiversity (Article 25), in cooperation with the International Association for Impact 
Assessment (IAIA), has established guidelines for environmental impact studies that are not 
legally binding. These guidelines may assist countries as a point of reference for incorporating 
biodiversity into their procedures for EIAs and SEAs. They may contribute to some 
harmonization of national procedures for impact assessment (Matz-Luck 2007). 

The Convention on Wetlands (signed in Ramsar in 1971 and subsequently named after it) was the 
first multilateral framework agreement for the preservation of natural resources at the global level. 
The Conference of the Parties agreed in 2002 on guidelines (included in an Annex to Resolution 
8.9) regarding the incorporation of issues related to biodiversity into environmental impact 
studies. Such guidelines had been agreed upon earlier in the Convention on Biodiversity and are 
referred to as the Ramsar specifications when applied in the context of the Ramsar Convention. 

The Convention on Migratory Species of Wild Animals (1983) does not include specific 
requirements with respect to the execution of environmental impact studies. However, the 
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Conference of the Parties in Bonn (2002) adopted a resolution which emphasizes the significance 
of comprehensive and advanced EIAs and SEAs. In that regard, members are advised to follow 
the guidelines of the Convention on Biodiversity (CMS Decision 6.7, The Hague 2002) These 
guidelines are similar to ones referred to in the Ramsar Convention and relate particularly to the 
first stage of the environmental impact study involving screening and the scoping for a more 
extensive study (CMS Resolution 7.2, Bonn 2002). 

In summary, these conventions and treaties have created a set of principles and practices, criteria 
and guidelines agreed upon by a large number of countries that otherwise differ in many respects 
and policy orientations. Hence, they can facilitate coordination and cooperation in Latin America 
with respect to the functioning of SEAs and related action plans, and specifically with respect to 
the management of trans-boundary environmental impacts of infrastructure development. 

                                                

Notes 
1 The text is based on the findings of a large-scale research project on the impacts of mega roads on Amazonia. See 
Van Dijck 2013. I would like to thank all contributors to the project for their cooperation. Bert van Barneveld 
contributed greatly to the project and to the translation of its findings into policy-focused conclusions.  

2 For additional findings see Van Dijck 2013, Van Barneveld 2014  and Wallis 2014. 
3 See Molendijk, van der Beek and Lassche (2014). For more information on this type of land use modelling see:  
-‐ EuClueScanner: http://www.objectvision.nl/products/eucluescanner 
-‐ LandUseScanner: http://www.objectvision.nl/products/ruimtescanner and 

http://www.objectvision.nl/products/ruimtescanner/documents-and-articles 
-‐ Clue Model: http://www.ivm.vu.nl/en/Organisation/departments/spatial-analysis-decision-

support/Clue/index.asp 
-‐ Land Use Modelling: http://www.feweb.vu.nl/gis/research/LUCAS 

4  Descriptive information and animations are available at: http://www.objectvision.nl/projects/suriname-new-
infrastructure. A broader public, interested in the basic land use map, the infrastructure plans and the results of the 
Land Use Scanner projections, has access to the EduGIS platform, developed for educational purposes. Everyone 
is able to consult spatial data sets, zoom in to the relevant areas, and combine map layers in order to perform basic 
visual analyses (www.edugis.nl). 

5 An example is the public EduGIS website (www.edugis.nl). Other interesting developments can be found on the 
Ushahidi website (www.ushahidi.com) that allows modifications in maps to be uploaded. See also initiatives of the 
OpenStreetMap community. 

6 An example is the EduGIS website (www.edugis.nl). To support the local population in using this source of 
information, the functioning of EduGIS can be demonstrated in a short video, as was the case in this experiment. 

7 The full experiment was tested in the context of an SEA-type study in Suriname by Van Dijck and others. See Van 
Dijck 2013 pp 151-180 and 232-235; Van der Beek et al. 2014. 

8 For information about the programme on impact assessment see www.cbd.int/impact/whatis.shtml. 
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