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Currently, most of the population has access to safe and affordable drinking water, but 
deteriorating water supplies, pollution and fast-growing population threaten to reduce water 
security. National numbers are 91% access, from UNDP Honduras report. INE data at 
municipality even higher3.  
 
Legislation already exists to regulate the management of natural resources, such as 
preserving vegetative cover on riverbanks, reducing point and non-point source pollution, 
but government institutions lack the human and financial resources to effectively implement 
them. The PASOS stakeholders will strengthen municipal capacities to enforce these rules, 
and ensure that land use on steep slopes over 20 degrees is restricted to agroforestry or 
forestry. Water Juntas will become more proactive with the producers, strengthening their 
capacities for action and for water analysis; providing access to laboratories (currently only 
bacterial, not chemical analyses), and addressing the problem of transporting water samples 
to labs. They will establish a program of community water monitoring, saving more 
expensive analyses for most critical water sources. Agro- and industrial-processing facilities 
need to be equipped with facilities to ensure pollutants do not enter water sources. Well-
managed micro-watersheds can serve as bio-corridors. 

Figure 4.3 

  

Source: PBL 
 
6) Build resilience to flooding, climate change and extreme weather 

events 
As a coastal region, the landscape is vulnerable to hurricanes, flooding and drought. In 
recent years, the landscape has experienced lower rainfall levels and an extended dry 
season. The Valle de Sula and Valle de Aguan are also prone to seasonal flooding, including 
large areas in use for palm oil production, as can also be seen in Figure 4.44. These 
vulnerabilities particularly affect the agriculture sector, and farmers who rely primarily on 
agriculture for their livelihood: lower rainfall causes a strain on valuable water resources, 
whereas flooding can damage crops. Likewise, extreme weather events, such as hurricanes, 
are a threat. In 1998, hurricane Mitch caused widespread flooding and landslides, damaging 
crops, infrastructure, and houses, and causing thousands of deaths. Better management of 
natural resources, particularly water and vegetation cover, can help mitigate these risks. In 
addition to improving watershed management (above), landscape actors will promote 
development of community, municipal and landscape resilience plans, advancing SDG 13 
(adaptation to climate change). 
 

                                                
3 Info from INE website (accessed at 2018-09-11) at 
http://170.238.108.227/binhnd/RpWebEngine.exe/Portal?BASE=CPVHND2013NAC&lang=ESP 
4 Note that oil palm can tolerate short period of flooding relatively well, but is vulnerable to longer periods of 
submersion (Hardanto et al, 2017). 
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Figure 5.2 

 
Source: PBL 
 
The spatial policies specifically used in the CluMondo land systems simulation which is 
described in Chapter 3 and Annex 9. For the BAU scenario only the protected areas 
restriction zone was used, to apply a low level of effectiveness on preventing conversion of 
natural areas as described in the scenario assumptions above. For the AAEG scenario no 
policies or restrictions were applied, so the 2030 land allocation for that scenario is based on 
the land use suitability regression models developed by CluMondo. For the ILM inspired 
scenario however all the identified spatial policies and restrictions were applied in order to 
support as many of the landscape ambitions as possible. In Table 5.2 information is provided 
on how the different land systems and the policies and restrictions were combined under the 
ILM inspired scenario. 

Table 5.2 
Policies and restrictions on land system change under the ILM scenario 

Land system Riparian 
zones 

Protected 
areas 

Bio-
corridor 

High flood 
risk 

Slopes 

Urban 0 0 0 0 0 

intensive agriculture 0 0 0 0 0 

palm-oil 0 0 2 2 0 

Mixed crop-livestock 0 0 0 0 0 

Mixed crop-livestock with 
forest 

0 0 2 2 0 

Forest with extensive 
agriculture 

1 0 1 1 1 

cash tree crops, mixed 
with trees 

1 0 1 1 1 

forest mixed with cash 
tree crops 

1 0 1 1 1 

Info: value 0 means the land system is not allowed to expand in this zone, value 1 means 
the land system is allowed to expand in this zone , value 2 means the land system is allowed 
to expand in this zone, but cannot replace existing natural land systems like forests or 
wetlands.  
 
These policies and restrictions have also helped to assess the current activities in these 
areas. Under the ILM scenario the ambition was to convert existing restricted and undesired 
land systems to supporting land systems allowed in the respective zones. Both the current 
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situation and the scenario outcomes are assessed on their support to the landscape 
ambitions based on the settings from this table, i.e. urban or palm oil plantations in a 
protected area or riparian zone are considered undesired and therefore not supporting 
progress towards achieving the ambitions. 

5.6 Visualizing landscape scenarios 

 
To support the development of the scenario storylines by the stakeholders and their 
understanding of the various scenarios in the landscape, PBL created visualizations. These 
helped stakeholders be aware of the consequences of their choices, showed different 
solutions for the landscape, and helped to integrate the agendas of the different 
stakeholders. These visualizations were developed through a PBL internship with the TU Delft 
University in the Netherlands, and are described in a report describing the historical and 
cultural context of Honduras in general and the PASOS landscape in specific (Appleton, 
2017). 
 
Figure 5.4 illustrates the key themes of the visualizations. The visualizations were posted on 
the walls of the workshop meeting room for easy discussion and direct marking by the 
participants. They were particularly valuable in enabling stakeholders to understand and 
compare the ambitions and impacts of the various scenarios, to discuss to potential effects, 
to check the accuracy of protected area boundaries, and to mark where additional protected 
areas are needed. 

Figure 5.3 
Photo of workshop participants discussing the scenario interventions  

 
 
Source: PBL 
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Figure 5.4 
Scenarios and themes of the landscape design analysis focusing on the idea of 
connecting the “mountains to the sea”, used in the scenario workshop.  

 
Source: PBL 
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6 Results from the 
scenario analysis  
This section presents the results of the spatial scenario modelling exercise. The outcomes of 
the Business as Usual Trend (BAU), Accelerated Agricultural Export Growth (AAEG) and 
Integrated Landscape (ILM) scenarios to 2030 are compared with to the current situation 
and also. First a number of key projected changes in land use are presented, followed by an 
assessment of the impacts on the identified landscape ambitions and related SDGs, and an 
overall comparison of scenario outcomes.  
 
The North Coast landscape ambitions informing the ILM scenario assume that the landscape 
interventions described in section 4 are successfully implemented.  

6.1 Changes in the landscape 

Changes in land use and cover are the most prominent outcome of change in the landscape 
and provide a first insight into how the scenario storylines and assumptions are translated 
into spatially explicit outcomes for the year 2030. Figure 6.1 shows total area, based on data 
summarized in table 6.1. 

Figure 6.1 

 
Source: PBL 
 
Figure 6.2 illustrates the proportional change relative to the current situation. The maps in 
Figure 6.3 show the scenario outcomes for land use spatially, on which also many other 
results are based. Each element is described below. 
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Table 6.1 
Landscape level land use for current situation and 2030 scenarios 

Land use for current, BAU, AAEG and ILM scenarios 

  2030   
Km2 2014 BAU AAEG ILM   
Urban      523       695       687        686    
Intensive mono agriculture      356       580       618       459    
Oil palm plantation      906      1,412      1,676      1,389    
Shrubland      1,430         89           2        931    
Mangrove         47         46          34         47    
Wetland          5          -           -           5    
Forest broadleaf      5,676       4,837       4,725      5,260    
Forest needleleaf      2,663       2,514       2,342      2,352    
Bare         23          16          14         23    
Water       136        136        136        136    
Mixed crop-livestock systems 
(with < 15% forest) 

     6,399       9,266       9,232      5,320    

Mixed crop-livestock with 15-
40% forest 

     2,641       2,003       1,944      1,714    

Forest (>40%) with crop-
livestock (agroforestry) 

     2,260       1,428       1,574      4,468    

Cash tree crops, mixed with 
trees  

        81        126        165        352    

Forest mixed with cash tree 
crops 

        16         16          15         21    

 

Figure 6.2 

 
Source: PBL 
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Figure 6.3 
 

 
 
Source: PBL 
 
Currently 72% of the population is living in urban settlements covering 523 km2 (INE, 
2017; ICF, 2014). By the year 2030 there will be an additional 1 million people (a 25% 
increase) living in the landscape. According to INE projections 63% of this growth will be in 
urban areas. Under the BAU scenario, this will result in a 33% increase in urban settlement 
area. Under the AAEG and ILM scenario this growth is just slightly lower with 31% due to 
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higher competition for suitable land and with more people living in and attracted by 
agricultural production areas.  
 
Figure 6.4 shows that, contrary to the ILM scenario, under the BAU and AAEG scenarios a 
large part of expansion is projected to take place in restricted zones, negatively affecting 
water quality and biodiversity.  

Figure 6.4 

 
Source: PBL 
 
The area used for highly technified monoculture agriculture (e.g. pineapples, sugarcane, 
bananas) also increases in all scenarios compared to the current situation. Growth is highest 
in the export production oriented AAEG scenario (+74%) followed by BAU (+63%) and ILM 
(+29%). In both the BAU and AAEG scenarios most expansion is projected to take place in 
restricted areas, with bio-corridors and riparian zones being the most affected under these 
scenarios. Under the ILM scenario the area used for this type of agricultural activity still 
expands, but focus is more on making it more integrated in the landscape and in line with 
the applied policies and restrictions. Therefore most expansion is assumed to take place in 
suitable areas and the existing activities that are causing negative trade-off area are 
converted to more suitable practices. 

Figure 6.5 

 
Source: PBL 
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The land area under grazing was determined within the model, rather than defined as an 
intervention. In all scenarios the area for the 3 mixed crop-livestock systems is increasing 
and there are no specific interventions identified to address this. 

6.2 Progress towards the PASOS landscape ambitions 

The three scenarios of ‘Business as Usual’ (continuing 2000-2017 trends), ‘Accelerating 
Agricultural Export Growth’ (without associated food crops or natural resource management), 
and ‘Integrated Landscape Management’ have significantly different impacts on the 
Landscape Ambitions as defined by the PASOS stakeholders. 

Improved rural livelihoods 
Given the limited availability of detailed socio-economic data for households, the model was 
not able to differentiate quantitatively the difference between the scenarios in terms of rural 
livelihoods, also it did not include datasets on employment or income, by social group.   
 
Evidence below on growth of food production, oil palm, cocoa agroforestry systems, 
resilience, and ecotourism development are all associated with improved rural livelihoods, if 
designed for benefits to flow to the rural poor. 

Improved food security of the rural poor 
Compared to the current situation more food is expected to be produced in the landscape by 
2030. Depending on the scenario this will either be achieved by expanding the area under 
cultivation, often at the expense of natural areas, or by increasing productivity of the current 
production areas. However, when taking into account the growing population, per capita 
availability of locally produced food appears to be decreasing under the BAU and AAEG 
scenarios, with the Integrated Landscape scenario being the only one able to improve the 
food provisioning per capita (Figure 6.6). Assuming that, also nowadays, a certain share of 
the food consumed in the landscape is imported (from other regions in Honduras or from 
abroad) and considering the difference between for instance San Pedro Sula residents and 
rural households in the share of locally produced foods in their total food consumption, it 
seems clear additional income is needed to maintain or improve food security of the 
population. 
 
Production of staple foods is significantly higher in the ILM scenario, due to improved yields 
from technical assistance. The additional staple food/feed production that is or could 
potentially be consumed within the landscape. With population growth so high, there should 
be local markets that can be tapped by rural producers, rather than having all foods 
imported. There may be better resilience on food crop losses from drought, disaster, 
flooding, climate changes. 

Figure 6.6 

 
Source: PBL 
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The total amount of and the area used for food production increases in response to increased 
demand from a growing population. However, in the BAU scenario and even to a greater 
extent in the AAEG scenario, this happens mainly by converting shrubland and accessible 
forest areas to higher intensity mixed crop and livestock systems. Intensification of food 
production is much more prominent under the ILM scenario, with investments promoting to 
produce more from the same area. 
 
As shown in Figure 6.7 about 29% of the area currently used for food production is in 
marginal and less suitable areas near rivers, in protected areas, in bio-corridors, and on 
slopes and therefore affecting the landscape ambitions. Under the BAU and AAEG scenarios 
this percentage increases to 36% mainly affecting bio-corridors and protected areas. Under 
the ILM scenario, area under food production decreases to 8%, but productivity is assumed 
to be higher (Figure 6.5) and by applying various spatial policies expansion is projected to 
take place on more suitable areas and current unsuitable production is almost completely 
relocated or changed (i.e. by reforestation) to more supporting and suitable areas.  

Figure 6.7 

 
Source: PBL 

Increased cocoa agroforestry land use, production and income 
According to information from FHIA the area covered by cocoa agroforestry systems was 
roughly 50 km2 in 2016, with the largest shares in the departments of Cortes and Atlantida 
producing in total about 1,500 metric tonnes of cocoa. On average this means productivity is 
around 300 kg/ha, but not all plantations are producing yet. In the mid-90s production of 
cocoa was much larger (4,700 metric tons per year), but after Hurricane Mitch and the 
effects from Moniliophthora roreri, a basidiomycete fungus that causes frosty pod rot 
disease, the production was drastically reduced (FHIA, 2016). 
 
Based on our land systems map the area used for cocoa agroforestry is estimated at almost 
100 km2 for the current situation. We use this area in our scenarios, but it could be that 
parts of the land system “Forest with extensive crop-livestock” also contain some cocoa 
plantations mixed with trees for timber and shading and crop-livestock activities. 
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Figure 6.8 

 
Source: PBL 
 
Under the BAU scenario the area under cultivation is projected to expand by 50% and under 
the AAEG scenario, with its focus on producing large scale agricultural products for exporting, 
the area is projected to double. Under the ILM scenario, cocoa agroforestry is seen an 
important element in making the landscape more sustainable and resilient, both in 
environmental as economic terms. Therefore cocoa agroforestry systems are promoted and 
the area is projected to expand by 300%, especially in replacing other activities in areas 
were these are causing trade-offs to the soils, water and biodiversity. This conversion is also 
seen in Figure 6.10, where oil palm plantations and mixed crop-livestock systems in 
restricted zones are converted to tree crops agroforestry systems like for instance cocoa. 

Figure 6.9 

 
Source: PBL 
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Doubled production of sustainably produced palm oil  
The production of palm oil is an important driver of change in the landscape, both in terms of 
land use and cover as well as for economic development. In the BAU scenario the production 
is assumed to increase by 50% and in both the AAEG and the ILM scenarios the amount of 
palm oil produced is projected to double. Driven by varying levels of investments in 
increasing productivity of palm oil produced per hectare the spatial outcomes in terms of 
area under cultivation differs considerable among the scenarios. 
 
 
Box 6.2 Exploring the FHIA cocoa business model under the BAU, AAEG and ILM 
scenarios 
To explore the landscape level financial effects derived from the cultivation of cocoa 
plantations we applied the FHIA cocoa business investment model to the BAU, AAEG and 
ILM scenario outcomes.  
 
FHIA is the Honduras National Agricultural Research station. Their cocoa business model 
assumes a 20 year lifetime of a cocoa plantation and includes the derived annual income 
from cocoa and bananas (used for shading) and the potential timber harvest of shade trees 
in year 20. It also provides the annual cost of production over the 20 year period. 
 
The model was applied to a 16 year time series of CluMondo land use data. The CluMondo 
model monitors the number of years a certain land system has been in use by that system, 
in this case cocoa tree crops. The FHIA cocoa model assumes a cocoa system with plantain 
as shade crop in the first years, the costs and benefits in these systems are accounted for 
in this model, income from timber harvest from shade trees (after 20 years) is not included, 
due to the limited length of the scenario period. Also the FHIA model does not take any 
environmental benefits of cocoa tree crop systems into account (i.e soil protection on 
slopes) or potential cost (pollution) when not implemented in a sustainable way. 
 
The total area under cocoa cultivation in 2030 is 142 km2 under the BAU scenario, 179 km2 
under the AAEG scenario and 373 km2 under the ILM scenario, all increasing compared to 
97 km2 currently. This results in the largest net accumulated result in 2030 for the ILM 
scenario (Figure 1) of just over 8 billion Lempiras (~332 million US$).  
 
In all scenarios the increase is applied in a linear way towards 2030. Meaning the majority 
of the plantations under the ILM scenario (a 300% increase) are still relatively young, 
compared to the smaller increases under BAU and AAEG. So, according to the FHIA model, 
after 2030 the annual cost will further decrease and benefits will increase, compared to BAU 
and AAEG.  

Figure Textbox 1 
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FHIA promotes cocoa as a sustainable agro-forestry crop. It is seen as an alternative to 
palm-oil in areas not suitable for palm-oil due to the proximity of water bodies, situation on 
steep slopes and/or area’s with a high risk of flooding. 
 
Sources: FHIA and PBL 

   
Under the BAU scenario and to even a larger extent the AAEG scenario, palm oil plantations 
are projected to expand into natural areas and replace agroforestry areas with a considerable 
tree coverage that are used for food production (as shown in figure 6.7) and are either 
conflicting with RSPO guidelines or into areas that are becoming less or even unsuitable due 
to the effects of climate change (as shown in figure 6.8). As a consequence of this effect 
more shrubland (relatively suitable) and forest is being cleared for reallocated food 
production and livestock grazing.  
 
Under the ILM scenario investments in productivity will lead to an increase of production of 
33% per hectare, which is gradually applied over the next 15 years, simulating the proactive 
replacement of ageing and traditional low productive trees by new higher yielding tree 
varieties that start producing within 18 months. This, like the AAEG scenario, will also result 
in a doubling of the production of palm oil and in more intensification on current plantation 
areas and less expansion in unsuitable areas, as indicated by the spatial policies and 
restrictions. Also current plantations in unsuitable areas, mainly according to RSPO 
guidelines, are gradually abandoned and converted to another, more favorable, land system 
for that location. 

Figure 6.10 

 
Source: PBL 
 
Due to investments in improving productivity of oil palm plantations, i.e. by proactively 
introducing higher and earlier yielding tree varieties the total amount of palm oil being 
produced in a sustainable way is projected to be highest under the ILM scenario. Impacts for 
producing in unsuitable locations (slopes, riparian zones) and the effect of climate change 
are accounted for and clearly have their impact on the projected production under the AAEG 
scenario. 
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Figure 6.11 

 
Source: PBL 

Clean and sufficient water for households, economy and environment 
Due to one million additional people, 33% increase in urban area and increasing agricultural 
activities the amount of water used per watershed in rapidly increasing under the BAU and 
AAEG scenarios (figure 6.12).  

Figure 6.12 

 
Source: PBL 
 
The ILM scenario shows a more moderate increase in some and even a decline in some other 
watersheds. This relates to the spatial restrictions that were set on activities that could be 
developed nearby rivers (preferably agroforestry), on slopes and the prevention of 
deforestation and restriction on conversion of natural vegetation in high flood risk zones. Due 
to lack of data on monitoring, the potential increase in water use for irrigation, due to 
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decreasing precipitation in some drier zones of the Sula Valley, has not been taken into 
account here.  

Figure 6.13 

 
Source: PBL 
 
In 2014, more than 55% of the area classified as riparian zones were used for more 
intensive human land use activities that are assumed to have an negative effect on water 
quality and soil protection. Without any spatial policies or restrictions this is expected to 
increase under both the BAU and AAEG scenarios to 72% mainly due to the expansion of 
mixed crop-livestock activities and intensive mono agricultural activities. The ILM scenario is 
challenged to change as many of these practices as possible and promote the large scale 
shift towards agroforestry practices in this zone, requiring investments in various types of 
tree crops. 

Figure 6.14 

 
Source: PBL 
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Legally in Honduras, restrictions on agricultural land use are imposed for slopes above 30%, 
which was used as a spatial policy in the modelling and scenarios. In 2014 more than 16% of 
the area with steep slopes is used for production, especially for intensive mixed crop-
livestock land systems.  
 
Under the BAU and AAEG scenarios the share increases to 18% and 22% respectively, 
caused by large and unrestricted expansion of oil palm plantations. The ILM scenario is using 
spatial policies and restrictions to convert these practices to land systems, like high tree 
cover agroforestry systems, that are more suitable and protect slopes from being eroded. 
This helps decreasing sedimentation flows in rivers that could be beneficiary to valuable and 
fragile coastal and marine ecosystems. The modelling did not explicitly look at community or 
municipal resilience planning beyond more sustainable land use changes. 

Resilience to flooding, climate change and extreme weather events 
The areas in the landscape that face a high risk of flooding are characterized by large oil 
palm plantations, such as in the Aguan Valley, which are not easily converted or relocated. 
Also, various local experts stated that oil palms can survive prolonged periods of flooding (2-
3 months) and in that sense provide some form of protection against exposed soils being 
washed away. Hence the ambition of the ILM scenario was to maintain at least existing 
natural land cover and to promote agroforestry systems instead of intensive (high value) 
mono agricultural systems and to restrict the further development of urban settlements in 
these zones. 

Figure 6.15 

 
Source: PBL 

Expanded, sustainable eco-tourism development 
The landscape scenarios did not provide any quantitative indicators showing the achievement 
of sustainable eco-tourism. It is possible that the improved protection of Protected Areas and 
other habitat improvements would attract more tourists, but there is no information on 
accompanying infrastructure, training, etc.  

Expanded ‘green infrastructure’, including forests, terrestrial and 
coastal/marine protected areas and biological corridors 
The forested area in the landscape is defined as the area covered by natural forest 
(undisturbed broadleaf and needle leaf forest) plus the tree cover contained in the mosaic 
land system classes with mixed crop-livestock and tree cash crop agroforestry systems. In 
the analysis we distinguished between forested area in protected areas, bio-corridors and 
forest outside these areas. The worrying signals expressed by various stakeholders on the 
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deforestation in the eastern Moskitia region due to expansion of livestock grazing is not 
covered due to the extent of the landscape. 

Figure 6.16 

 
Source: PBL 
 
Most deforestation is expected to take place under the AAEG scenario (Figure 6.16, -17%), 
mainly due to large expansion of agricultural activities and the lack of efficient protection of 
protected areas. Under the ILM scenario protected areas are effectively managed and the 
loss of natural forest is mainly caused by the expansion of agroforestry activities. 
Reforestation, for instance in the form of mixed cocoa or citrus or trees for timber, also takes 
place under the ILM scenario hence the slight increase of the total forested area (+2%)  

Figure 6.17 

 
Source: PBL 
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For the scenario analysis the Mico Quemado reserve was considered as a protected area, all 
areas were taken from the most recent delineated terrestrial protected areas dataset 
(ICF, 2017). From the stakeholder workshop there were many suggestions on conserving 
and improving the supporting role of bio-corridors in connecting currently protected areas. 
Ones that were specifically mentioned were the corridors between Lago Yojoa and Nombre 
de Dios and between Jeanette Kawas National Park and Punto Izopo. 
 
As shown in Figure 6.17, the applied spatial policies and restrictions under the ILM scenario 
are able to limit the expansion of more intensive human land use activities and promote the 
agroforestry activities with a high level of tree cover that support the function of bio-
corridors and cause less degradation of protected areas compared to more intensive mono 
agricultural and livestock activities, like projected to take place under the BAU and, even 
more, the AAEG scenario. 

Figure 6.18 

 
Source: PBL  
 
Driven by the agricultural character and history of the landscape the current remaining 
Mean Species Abundance (MSA) is at almost 42%. See explanation of this metric in 
section 5. Urban expansion and the continuing conversion of natural areas to more 
intensively used agricultural land are the main elements of the human land use pressure 
contributing to further loss of MSA under the Trend scenario, followed by encroachment and 
climate change. Under the ILM scenario the focus on agroforestry mosaics with a high level 
of forest cover, allowing for a slightly lower impacts on biodiversity, stabilizes the loss of 
MSA (see Figure 6.18). Climate change, due to temperature increase, similarly affects the 
MSA under the ILM scenario. 

Strengthened land rights and territorial planning 
The scenario models did not include data or projections on land rights. Only the ILM scenario 
reflected strong territorial planning. 

6.3 Progress towards the SDGs  

The model also enables a direct comparison of scenarios for delivering selected indicators for 
the Sustainable Development Goals, as shown in Figure 6.19 
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Figure 6.19 

 
Source: PBL 
 
SDG 2 (Zero Hunger). The ILM scenario shows the greatest improvement in staple food 
provisioning and much higher improvement in sustainable agricultural land use in staple 
foods. Sustainability of agri-export production is somewhat higher than the baseline, but this 
compares well with the reduced sustainability in BAU and AAEG. 
 
SDG 6 (Clean Water & Sanitation). While nitrogen and phosphorus levels in water worsen 
in BAU and AAEG by 2030, they remain stable (though not much improved) in ILM. There is 
a sharp contrast between the worsening of riparian area protection in BAU and AAEG, and a 
significantly improvement in ILM. 
 
SDG13 (Climate Action). In the ILM Scenario, carbon storage remains stable to 2030, 
while greenhouse gas emissions from land use deteriorate significantly in BAU and AAEG. 
 
SDG 14 (Life Below Water). Although marine areas were not included in the modelling, 
reduced sedimentation in the major rivers and effectively protected coastal protected areas 
could have positive impacts on coastal and marine biodiversity. 
 
SDG 15 (Life on Land). Most indicators in the model for Life on Land show deterioration in 
BAU and AAEG. Under ILM, there are small or modest improvements in these indicators, but 
this is a concern, as the sustainable land management elements in the model are quite 
ambitious. 
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7 Conclusions  
The experience of the North Coast Landscape scenario modelling study was highly 
satisfactory for all of the partners, even as many lessons were learned to refine and improve 
the process for application in other landscapes. 

7.1 Value of scenario modeling for strategic planning in 
the North Coast 

The modelled findings in section 6 helped North Coast stakeholders identify the elements of 
their ILM strategy that are on track to meet their ambitions, and the related SDGs and 
others whether they are not.  

 
The scenario modelling also suggests that integrated analysis and strategic planning across 
sectors has real benefits. Some of the key insights that would not have been fully recognized 
in conventional sector-specific planning include: 

• Planning for oil palm that takes into account environmental goals in water, 
biodiversity and food security shows the importance of limiting area expansion to 
only around 100%, well below some proposed sub-sectoral plans. 

• Urban planning is far more central to medium-term rural livelihoods and well-being 
than is generally recognized. 

• The benefits for biodiversity and green infrastructure, as well as water quality and 
supply, of promoting biodiversity-compatible agroforestry and mixed crop-livestock-
forest mosaics are considerable. 

7.2 Value of scenario analysis for landscape stakeholder 
dialogue 

The scenario analysis presented and discussed with the landscape stakeholders during the 
Landscape Leadership Workshop in May 2017 was valuable in providing a framework for 
stakeholders to discuss the current status of the landscape in relation to achieving their 
ambitions for sustainable development, in several respects. The models were a useful tool for 
communication across sectors and they provided a basis for negotiating priorities between 
stakeholders from different sectors. Additionally, they were useful in identifying data gaps. 
They stimulated discussion of how to define the landscape geographically. For example, 
many stakeholders felt La Mosquitia should be included as well. Finally, they facilitated 
visualization of the outcomes of interventions and helped stakeholders identify where further 
action may be needed for them to achieve their ambitions and further advance the SDGs.  
 
PASOS leadership has already begun to share scenarios with municipal mayors, palm  oil 
companies and others to raise awareness about the implications of current trends and needs 
for action on landscape sustainability. The scenarios have also been used to assess the 
design of investment portfolios being developed. The  exercise helped identify gaps in plan, 
particularly around rural poverty alleviation, and sustainable urban development, which 
PASOS is beginning now to consider.  
 
The modelling did not include many aspects on the landscape ambitions around rural 
poverty, employment. This also related to the limited data availability on the topics. 
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7.3 Next steps in refining landscape scenario modeling 
methodology  

The methodology developed her for landscape scenario modelling made significant advances 
in awareness of changes and pressures in the landscape. Further improvements in the 
modelling methods will be developed and tested in two other landscapes, in Ghana and 
Tanzania, and a final synthesis paper on lessons learned will be produced. 
 
The modelling would benefit from strong socioeconomic sub-models. The business models 
being generated by the PASOS stakeholders now for major landscape interventions will 
provide more rigorous estimates of economic costs and benefits that could be used in 
subsequent studies. With additional data on average per hectare revenues and labour use 
from different land use systems, the model results on land use and productivity could be 
used to roughly compare the impacts of different scenarios on income and employment. 
Adding data on spatial patterns of poverty and malnutrition could help to illuminate the 
impacts of investment in different parts of the landscape and different activities on social 
well-being. 
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9 ANNEX 
9.1 Data sources used in modelling 

Data source Description of usage 

Instituto Nacional de Estadística Honduras (INE), 
2017, http://www.ine.gob.hn/  

Population data, current and 2030 
projections at municipality level 
 

Fundación Hondureña de Investigación Agrícola 
(FHIA), 2017, http://fhia.org.hn/  

Cocoa cost-benefit model and map of 
cocoa potential in Honduras 
 

Sistema Nacional de Información Territorial de 
Honduras (SINIT), 2017, http://www.sinit.hn/  

Administrative boundaries, roads, 
rivers, watersheds, bio-corridors, land 
cover/use, flood risk zones and HDI 
 

Instituto de Conservación Forestal (ICF), 2017, 
http://icf.gob.hn/  

Protected areas 2017 and land use 
2014 
 

FAO, Harmonized World Soil Database, Fischer, 
G., F. Nachtergaele, S. Prieler, H.T. van 
Velthuizen, L. Verelst, D. Wiberg, 2008. Global 
Agro-ecological Zones Assessment for 
Agriculture (GAEZ 2008). IIASA, Laxenburg, 
Austria and FAO, Rome, Italy. 
http://www.fao.org/soils-portal/soil-survey/soil-
maps-and-databases/harmonized-world-soil-
database-v12/en/  

Soil characteristics used for suitability 
layers for CluMondo 

Lehner, B., Grill G. (2013): Global river 
hydrography and network routing: baseline data 
and new approaches to study the world’s large 
river systems. Hydrological Processes, 27(15): 
2171–2186. Data is available at 
www.hydrosheds.org  

Watersheds, also used in landscape 
boundary delineation 

Oak Ridge National Laboratory, LandScan Population counts and density per 30 
arcsecond (~1x1km) raster used in 
CluMondo suitability layers 
 

WorldClim, Robert J. Hijmans, Susan Cameron, 
and Juan Parra, at the Museum of Vertebrate 
Zoology, University of California, Berkeley, in 
collaboration with Peter Jones and Andrew Jarvis 
(CIAT), and with Karen Richardson (Rainforest 
CRC): http://www.worldclim.org/  

Global mean annual temperature and 
precipitation rasters at 30 arcsecond 
resolution, used in CluMondo suitability 
layers 

World Database on Protected Areas (WDPA), 
2017, UN Environment and the International 
Union for Conservation of Nature (IUCN): 
http://www.protectedplanet.net  

Protected areas (not used in final 
model runs) for comparison. 

Global forest watch,Hansen, M. C., P. V. 
Potapov, R. Moore, M. Hancher, S. A. 
Turubanova, A. Tyukavina, D. Thau, S. V. 
Stehman, S. J. Goetz, T. R. Loveland, A. 
Kommareddy, A. Egorov, L. Chini, C. O. Justice, 
and J. R. G. Townshend. 2013. “High-Resolution 
Global Maps of 21st-Century Forest Cover 
Change.” Science 342 (15 November): 850–53. 
http://www.globalforestwatch.org  

Global treecover timeseries data 
(2000-2014) on a 30m resolution. 
Used for deforestation estimation and 
analysis on estimating the age of oil 
palm plantations 

http://www.ine.gob.hn/
http://fhia.org.hn/
http://www.sinit.hn/
http://icf.gob.hn/
http://www.fao.org/soils-portal/soil-survey/soil-maps-and-databases/harmonized-world-soil-database-v12/en/
http://www.fao.org/soils-portal/soil-survey/soil-maps-and-databases/harmonized-world-soil-database-v12/en/
http://www.fao.org/soils-portal/soil-survey/soil-maps-and-databases/harmonized-world-soil-database-v12/en/
http://www.hydrosheds.org/
http://www.worldclim.org/
http://www.protectedplanet.net/
http://www.globalforestwatch.org/
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NASA, JPL, SRTM, Farr, T. G., et al. (2007), The 
Shuttle Radar Topography Mission, Rev. 
Geophys., 45, RG2004: 
https://lta.cr.usgs.gov/SRTM1Arc  

Global relief data at 90m resolution, 
used for elevation and slope suitability 
layers in CluMondo 

GRIP Global roads: Meijer, J.R., Huijbegts, 
M.A.J., Schotten, C.G.J. and Schipper, A.M. 
(2018): Global patterns of current and future 
road infrastructure. Environmental Research 
Letters, 13-064006. Data is available at 
www.globio.info  

Global database of road infrastructure. 
Data used in CluMondo and GLOBIO 
models. 

  

https://lta.cr.usgs.gov/SRTM1Arc
http://www.globio.info/
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9.2 Landscape land systems classification procedure 

  
 


