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ABSTRACT 

 

This study investigates how Nature-Based Solutions (NbS) are prioritized within Timor-Leste's public finances by looking at spending from 2019 to 2024 

across four important ministries: Health, Agriculture and Fisheries (MAF), Public Works (MOPW), and Finance (MoF). The study uses a mixed-methods 

approach, combining qualitative descriptive analysis with quantitative analysis of secondary data sources, including national statistics, international reference 

frameworks (WHO, FAO, UNDP, UNEP, World Bank), and the General State Budget (OGE). The budgetary capacity and institutional preparedness for 

integrating NbS were evaluated by comparing budget allocations to key health and environmental indicators, including child malnutrition, maternal mortality, 

access to sanitation, malaria incidence, and forest cover. The results show that infrastructure is a major focus. With implementation rates as high as 90%, the 

MOPW consistently received the largest allocations (USD 138–234 million annually). However, less than 5% of spending went to vital NbS-related sectors 

like housing, water, and sanitation, with the majority going toward energy and transportation. MAF financing varied from USD 7.6 to USD 28.8 million, with 

implementation rates of 70–95%, despite minor investments in forestry, watershed management, and food security. Despite a lack of financing that hindered 

NbS-related and preventative actions, the Ministry of Health managed USD 60–80 million annually. There was still minimal cross-sector integration, notwith-

standing the MoF's influence on budgetary governance. The continuing problems of child hunger, forest destruction, and sanitation coverage below 60% have 

not been resolved by modest budget increases. 
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1. Introduction 

 Since its independence in 2002, Timor-Leste has faced sig-

nificant challenges in long-term development and post-conflict 

reconstruction, relying mainly on petroleum revenues to fund 

government spending. According to Dal Poz (2018) and Har-

madi and Gomes (2013), oil and gas extraction has provided 

over 90% of government revenue. The great obstacle is long-

term fiscal sustainability, economic diversification, and inter-

generational equity. The Timor-Leste government uses the Or-

çamento Geral do Estado (OGE) as its main tool to allocate lim-

ited resources across sectors that support long-term resilience, 

environmental sustainability, and social welfare. 

The role of NBS (Nature-Based Solutions)-like reforesta-

tion, watershed protection, sustainable agriculture, and ecosys-

tem-based climate adaptation for cost-effective interventions 

that simultaneously provide environmental, social, and eco-

nomic benefits has been increasingly highlighted in global pol-

icy discourse. NBS can reduce climate risks and improve public 

health, such as nutrition, reduce infectious diseases, improve 

water and sanitation outcomes, and enhance ecosystem services 

(IUCN, 2020; WHO & IUCN, 2024; Wellmann et al., 2023). 

The government of Timor-Leste should integrate the NBS into 

public health to address challenges in this nation, including high 

rates of child malnutrition, elevated maternal mortality, limited 

access to improved sanitation in rural areas, and widespread vul-

nerability to climate shocks. 

Timor-Leste has made some progress in health, such as im-

munization and antenatal care, since its independence. There are 

still issues with nutrition, the environment, and infectious dis-

eases in Timor-Leste. These challenges are closely intertwined 

with climate variability, environmental degradation, and inequi-

table access to essential services. NBS offers a more effective 

integrated response to environmental and public health chal-

lenges, and analysis of OGE spending from 2019 to 2024 helps 

assess alignment with integrated policy goals. The government's 

public spending focuses on physical infrastructure, like roads, 

but how ecological resilience and nature-based solutions (NBS) 

are incorporated into national budgets, particularly those that 

support health and social outcomes, is still unclear. The govern-

ment's public spending focuses on physical infrastructure, such 

as roads, but it is still unclear how ecological resilience and na-

ture-based solutions (NBS) are included in national budgets, es-

pecially in those that support health and social outcomes. 

Examining Timor-Leste's public expenditure allocations to 

key ministries between 2019 and 2024, such as Finance, Health, 

Agriculture, Fisheries, Livestock and Forestry, and Public 

Works can provide an important basis for evaluating public 

spending trends. Although some resources have been allocated 

to physical infrastructure, like roads and electricity expansion, 

it is still unclear how much ecological resilience and nature-

based solutions (NBS) interventions have been prioritized in na-

tional budgets, particularly in terms of health and social out-

comes. 

A poor health system, environmental degradation, high vul-

nerability to natural disasters, such as the 2021 Dili floods, and 

persistent social inequalities necessitate the need for policies 

that integrate environmental management, public health, and so-

cial protection. Because these challenges are interconnected ra-

ther than isolated, integrated budget planning is essential. 

We wish to investigate "Timor-Leste's Budgetary Prioritiza-

tion for Nature-Based Solutions: A Comparison of Public 

Spending in Key Ministries (2019–2024)," which looks at how 
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NBS has been incorporated into budget execution planning 

across these ministries, based on the earlier justification prob-

lem. This study aims to assess how budgetary allocations affect 

community welfare, environmental sustainability, and social 

justice by looking at spending on child feeding, maternal health, 

sanitation, malaria control, and forest regeneration. 

This study is innovative since it explicitly integrates fiscal 

analysis, public health implications, and environmental resili-

ence within a tiny, resource-dependent economy. Despite the 

fact that NBS has been thoroughly examined from an ecological 

or project-based perspective, little is known about how national 

budget allocations influence the extent, persistence, and effects 

of NBS interventions. Instead, then focusing on environmental 

intervention, this study offers new empirical insights into how 

fiscal policy might promote NBS as a fundamental development 

approach by emphasizing public spending as a major policy. 

In the conclusion, this study adds to the conversation about 

sustainable development in resource-dependent countries by 

emphasizing how NBS inclusion in national budgets supports 

important environmental goals in addition to public health and 

social objectives. Timor-Leste may promote more resilient, eq-

uitable, and sustainable development by incorporating NBS into 

national budgeting, guaranteeing long-term advantages for pre-

sent and future generations. 

 Finally, by demonstrating that giving NBS top priority in 

national budgets is not only a public health and social invest-

ment but also an environmental requirement, the study adds to 

larger conversations on sustainable development in resource-de-

pendent nations. Timor-Leste may move toward more egalitar-

ian, resilient, and sustainable development that is consistent 

with the long-term welfare of current and future generations by 

incorporating NBS into fiscal planning. 

The following research questions serve as the basis for this in-

vestigation: 

a. How much of Timor-Leste's OGE allocations between 

2019 and 2024 went toward natural solutions? 

b. What is the relationship between changes in community 

health indicators including maternal health, child nutri-

tion, and sanitation coverage and OGE allocations to 

important ministries? 

c. What is the relationship between financial allocations 

and environmental outcomes such catastrophe risk re-

duction, watershed management, and forest conserva-

tion? 

d. What shortcomings in the way resources are currently 

allocated restrict NBS's ability to effectively address 

environmental and health issues? 

This study aims to assess the extent to which Nature-Based 

Solutions (NBS) are prioritized in Timor-Leste's General State 

Budget (OGE) and to look at how related public spending af-

fects community health, environmental resilience, and social 

justice. In particular, the research aims to: 

a. Examine spending in important ministries, such as Fi-

nance, Health, Agriculture, Fisheries, Livestock and 

Forestry, and Public Works, between 2019 and 2024. 

b. Find out how money has been allocated to NBS-aligned 

projects in relation to key health indicators like vaccina-

tion coverage, maternal mortality, access to improved 

sanitation, and child malnutrition. 

c. Analyze the impact of budgetary prioritizing on envi-

ronmental metrics such as catastrophe risk reduction 

and watershed management. 

d. Identify the opportunities and deficiencies in the exist-

ing public funding that could enhance NBS's capacity 

to support sustainable development and community re-

silience. 

 

2. Theoretical Frameworks  

2. 1.  Nature-Based Solutions (NBS) 

To address social, environmental, and economic issues 

while promoting biodiversity and human well-being, NBS inter-

ventions preserve, manage, restore, or sustainably use natural 

ecosystems and ecological processes. Early research shows that 

NBS is still a broad and somewhat unclear concept despite its 

increasing popularity. Its use is not restricted to ecosystem ser-

vices or natural capital; in certain situations, it even encom-

passes methods that merely take inspiration from nature without 

making a direct contribution to the preservation of biodiversity. 

This conceptual breadth has raised important concerns about 

whether NBS is a truly unique approach to management and 

policy or if it essentially repackages concepts like ecosystem-

based adaptation, ecosystem-based solutions, and nature-based 

interventions (Rizvi et al., 2015; Andrade et al., 2011). How-

ever, some contend that NBS's strength is precisely in how it is 

framed. The idea has been successful in conveying the im-

portance of ecosystems to urgent social issues including food 

security, water shortages, and climate resilience by highlighting 

the practical yet interdependent interaction between humans and 

nature. In this way, NBS might not supplant current ideas but 

rather offer a cohesive story that connects the goals for growth, 

conservation, and climate change (EC, 2015). 

Wellmann et al. (2023) investigate how tools that incorpo-

rate social, ecological, and technological (SET) characteristics 

can enhance nature-based solutions. According to the study, a 

lot of current NBS programs don't work well because they pri-

oritize ecological results over social demands and technology 

support systems. 

NBS offer several co-benefits, such as carbon sequestration, 

flood mitigation, biodiversity protection, and improved public 

health, but they can come with hazards and trade-offs if poorly 

planned or managed, according to recent research. Unequal ac-

cess to resources, the loss of local livelihoods, and decreased 

efficacy due to climate change are some of these issues. As a 

result, contextual analysis, transparent effect measurement, and 

protections against negative social outcomes must all be in-

cluded in systematic NBS assessment (Seddon et al., 2020; 

IUCN, 2020). 

With a focus on their implications for social fairness, 

Thompson et al. (2023) thoroughly examine finance and financ-

ing options for ecosystem services and nature-based solutions. 
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According to the study, NBS is supported by a variety of finan-

cial tools, including public funding, payments for ecosystem 

services (PES), private investment, philanthropy, green bonds, 

and public-private partnerships. However, the majority of these 

tools put efficiency and ecological results ahead of equity con-

siderations. 
 

2.2. The Role of Public Budget in NBS Implementation 
 

The transformation of political pledges on NBS into long-

lasting, scalable results is mostly dependent on public budgets. 

Most NBS rely on public or donor funding because private fund-

ing rarely supports long-term maintenance, governance, and eq-

uitable goals (Thompson et al.,2023). Similarly, Mulder (2021) 

concludes that in order to reach climate and biodiversity targets, 

global NBS investment must triple by 2030, with public finance 

serving as the foundation for funding and facilitating private in-

vestment. When taken as a whole, these studies show that with-

out steady public funding, NBS cannot advance from pilot initi-

atives to equitable, long-term implementation. 

Effective NBS funding requires a whole-life-cycle budget-

ing approach that includes planning, implementation, mainte-

nance, and monitoring. The study found that a persistent prob-

lem that endangers long-term effectiveness and the provision of 

ecosystem services is a shortage of running funding after initial 

investment. Performance-based budgeting frameworks and 

monitoring metrics that promote ongoing public spending are 

necessary to close this gap (Favero & Hinkel, 2024; Thompson 

et al., 2023). 

Public budgets can stimulate private investment in addition 

to providing direct funding by lowering risk through co-financ-

ing techniques, fiscal incentives, guarantees, and blended fi-

nance instruments. The potential, co-benefits, and limitations of 

Nature-based Solutions (NBS) in addressing climate change and 

other global concerns are thoroughly evaluated (Seddon et al., 

2020). However, the authors stress that these benefits are very 

context-specific and rely on ecological integrity, appropriate 

scale, and long-term management. In order to transcend institu-

tional silos and match public spending with fair and long-lasting 

NBS outcomes, both sources stress the importance of cross-sec-

toral coordination. 
 

2.3 Relationship Between NBS, Health, and the Environ-

ment 

By targeting key environmental determinants of health, NBS 

are increasingly recognized in the literature as effective inter-

ventions for improving public health. To minimize cardiovascu-

lar, respiratory, and heat-related health risks result from urban 

green spaces, ecosystem restoration, and forest conservation, 

which also improve water quality, lower air pollution and heat 

stress, and promote physical activity and mental health (Hartig 

et al., 2014; Markevych et al., 2017; Gascon et al., 2016). Ac-

cording to Patz et al. (2004) healthy ecosystems, wetland resto-

ration, and improved watershed management can lower expo-

sure to water-borne and vector-borne diseases, even though 

these results depend on local ecological and socio-environmen-

tal factors. 

 

NBS can help mitigate and adapt to climate change by 

strengthening water regulation, increasing soil fertility, decreas-

ing erosion, increasing carbon sequestration, and protecting bi-

odiversity (Seddon et al., 2020). Because of these interrelated 

advantages, NBS is increasingly being presented as a cross-sec-

toral policy instrument that connects environmental sustainabil-

ity, social well-being, and public health. 
 

2.4. NBS in Timor-Leste 
 

NBS for ecosystem-based resilience and sustainable devel-

opment because of Timor-Leste have natural diversity, which 

ranges from coastal mangroves to upland forests, as well as its 

significant exposure to climate change, land degradation, and 

livelihood fragility. Ecosystem-based strategies, such as man-

grove conservation, forest restoration, and watershed manage-

ment, are effective in lowering climate risks, regulating soil ero-

sion, promoting food and water security, and maintaining eco-

system services under conditions of limited infrastructure and 

high environmental stress SIDs and tropical regions (Munang et 

al., 2013; Duvat et al., 2020; Seddon et al., 2020). The assertion 

that NBS aligns well with Timor-Leste's environmental and so-

cioeconomic context is supported by these findings. 

The introduction of NBS aligns well with Timor-Leste's en-

vironmental and socioeconomic context is supported by these 

findings. The incorporation of NBS and Ecosystem-based Ad-

aptation (EbA) into national development and climate frame-

works aligns with global best practices at the policy level. Com-

bining NBS into national adaptation plans, forestry, agricultural, 

and coastal policies enhances policy coherence, bolsters institu-

tional legitimacy, and makes it easier to obtain funding for de-

velopment and climate change (Nalau et al., 2018; Wamsler et 

al., 2016). As  we can see in Timor-Leste, this policy alignment 

creates a favorable climate for interventions like watershed re-

habilitation, agroforestry, and mangrove restoration carried out 

in collaboration with development organizations. Although 

community-based (NBS) initiatives can promote local resource 

governance and successfully repair damaged ecosystems, their 

long-term impact is often constrained by their small scale, short 

funding cycles, and reliance on outside funding (Kabisch et al., 

2016).  
 

2.4 Research Gap 

The majority of international research on NBS concentrates 

on wealthy nations or areas with robust budgetary capacities. 

There are still a few studies on how NBS is incorporated into 

fiscal policy in developing nations, especially Timor-Leste. To 

close this gap, this study evaluates public budget priorities for 

NBS-related sectors and links them to sustainable development, 

health, and environmental indicators. 

 

 

3. Research Methods 

To place fiscal trends within broader socio-environ-

mental settings, the research takes into account national varia-

bles from the Direcção-Geral de Estatística, such as child mal-

nutrition, maternal mortality, vaccination coverage, access to 
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sanitation, malaria prevalence, and forest cover. Policy and an-

alytical studies from international organizations, such as the 

World Bank, FAO, UNDP, UNEP, and WHO, were also ana-

lyzed in order to compare Timor-Leste's fiscal orientation with 

international standards for sustainable funding and NBS imple-

mentation. Public spending was categorized as NBS-related us-

ing a theme coding system based on IUCN and UNEP guide-

lines. Ecosystem conservation and restoration, ecosystem-based 

climate adaptation, sustainable land and water management, and 

connections to environmental health were all supported via 

NBS-aligned budget lines. Expenditures without a clear link to 

ecosystem processes were eliminated, increasing openness and 

replicability while realizing that some budget items may serve 

several objectives. 

An integrated longitudinal database was created from 

budget data, and both descriptive and exploratory quantitative 

analyses were carried out. Analytical techniques included trend 

analysis of changes in capital and operating expenditures over 

time, cross-sectoral comparisons to assess the relative prioriti-

zation of NBS-related spending, and simple descriptive-correla-

tional analysis (using Pearson correlation coefficients) to look 

into connections between public investment and particular so-

cio-environmental indicators.  The results were contextualized 

within institutional capacity limitations, policy frameworks, and 

implementation realities using qualitative interpretation. To 

help with understanding, correlation matrices, trend lines, and 

charts are used to present the results. The study offers an analyt-

ical mapping of fiscal alignment, revealing important trends, 

gaps, and opportunities to increase the role of public finance in 

supporting NBS and their co-benefits to the environment and 

public health, even though it does not prove causal causality. 

 

 

4. Results 

4.1. Overview of Budget Trends and Execution 

The Ministry of Health, Ministry of Agriculture and Fisher-

ies, Ministry of Public Works, and Ministry of Finance are the 

four major ministries whose public spending trends between 

2019 and 2024 are depicted in Figure 1. 

 

Figure 1. General trend overview 

Timor-Leste's major ministries saw an overall increase in 

budget allocations between 2019 and 2024, which was accom-

panied by continuously strong execution rates. The Ministry of 

Health increased its budget from USD 46.16 million to USD 

140.26 million while maintaining a high level of execution 

(84.0–93.9%). While maintaining good execution (82.0–

95.9%), the Ministry of Agriculture and Fisheries had signifi-

cant growth and unpredictability in appropriations, rising from 

USD 14.71 million to USD 32.71 million. The Ministry of Fi-

nance had smaller and more erratic budgets, with execution rates 

ranging from 76.1% to 85.5%, while the Ministry of Public 

Works handled the biggest budgets, growing from USD 158.34 

million to USD 224.28 million with consistently above 87.8% 

(Government Health Expenditure, Timor-Leste, 2023). 
 

4.1.1. Ministry-Specific Expenditure Trends 

Table 1 shows that execution rates were continuously high 

for MAF's budget (82.0–95.9%). However, execution fell to 

82.0% when allocations reached a peak of USD 32.71 million 

in 2024, indicating limitations in absorptive capacity at times of 

substantial budget expansion. 

Table 1. Ministry of Agriculture and Fisheries (MAF) 

Year 
Total Budget 

(USD) 

Real Spending 

(USD) 

Execution 

% 

2019 14,709,250 12,635,239 88.5% 

2020 7,637,970 7,046,584 95.3% 

2021 28,563,111 25,742,512 90.1% 

2022 18,329,758 17,580,322 95.9% 

2023 25,875,452 24,208,400 93.5% 

2024 32,709,133 26,834,583 82.0% 

 

Table 2 demonstrates that MoH's overall budgetary allot-

ments increased steadily, with a significant rise from 2022 to 

2023. Execution rates were continuously higher than 84.0%. 

2023 had the largest allocation (USD 161.84 million), with 

93.8% execution. In 2024, both allocation and execution slightly 

decreased. 
 

Table 2. Ministry of Health (MoH) – NBS-related programs 

Year 
Total Budget 

(USD) 

Real Spending 

(USD) 

Execution 

% 

2019 46,156,625 42,163,192 92.2% 

2020 44,523,226 41,785,959 93.9% 

2021 52,541,124 46,903,627 89.3% 

2022 57,193,475 52,508,528 91.8% 

2023 161,839,651 151,745,086 93.8% 

2024 140,256,249 117,825,357 84.0% 

 

MoPW kept the biggest budget over the research period, as 

Table 3 demonstrates. With the exception of a brief budget cut 

in 2023, execution rates were steadily high (87.8–95.5%). This 

trend shows consistent implementation performance across all 

infrastructure-related expenditures. 
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Table 3. Ministry of Public Works (MOPW) 

Year 
Total Budget 

(USD) 

Real Spending 

(USD) 

Execution 

% 

2019 158,339,377 138,231,871 87.8% 

2020 195,423,435 183,888,853 93.8% 

2021 234,436,377 223,112,465 95.5% 

2022 219,084,915 195,154,377 95.3% 

2023 138,422,516 124,061,764 92.0% 

2024 224,279,372 207,410,913 95.3% 

 

According to Table 4, the MoF's budgetary allocations varied 

somewhat, and its implementation rates were lower than those 

other operational ministries. The lowest performance was rec-

orded in 2023, with execution ranging from 76.1% to 85.5%.. 

 

Table 4. Ministry of Finance (MoF) 

Year 
Total Budget 

(USD) 

Real Spending 

(USD) 

Execution 

% 

2019 22,651,806 17,282,149 78.1% 

2020 16,513,335 13,259,405 85.2% 

2021 31,773,990 21,954,820 80.4% 

2022 34,039,489 27,037,071 85.5% 

2023 25,592,651 17,981,315 76.1% 

2024 27,056,532 21,279,867 83.2% 

 
Table 5. MoPW Infrastructure for Health Resilience 

 

4.1.2. Interpretation for NBS Alignment -Expanded Analy-

sis 

According to the observed spending patterns, MoH and MoF 

made indirect contributions through the provision of health ser-

vices and fiscal management, whereas MoPW and MAF ac-

counted for the biggest shares of spending directly related to 

land, water, and infrastructure systems. While MoPW coupled 

big allocations with consistently good execution, MAF's high 

execution rates contrast with its erratic budget levels. MoF 

showed middling performance and lower budget volumes, but 

MoH showed consistent budget growth and excellent execution. 

These trends point to inconsistent financial stability within min-

istries, which has consequences for the continuation of long-

term programs. 
 

4.2. Sectoral Contribution to Health & Resilience 

Between 2019 and 2024, sectoral investments concentrated 

on health services (MoH), food and agricultural systems (MAF), 

infrastructure and WASH (MoPW), and fiscal coordination 

(MoF). Although Nature-Based Solutions weren’t explicitly 

identified in budget classifications, spending patterns across 

these sectors show indirect connections to health, food security, 

water access, and environmental management. 

 

Table 6. Timor-Leste’s public investment between 2019-2024 

Minis-

try 

Development 

Role 

Relevance to 

Health 

NBS Rele-

vance 

MoH 

Health ser-

vices & dis-

ease control 

Maternal health, 

malaria, TB, den-

gue, nutrition 

Nature-based 

vector con-

trol 

MAF 

Food sys-

tems, irriga-

tion, fisheries 

Nutrition & food 

security impact 

stunting & anemia 

Agroforestry, 

catchment 

protection 

MoPW 

Water, sanita-

tion, road ac-

cess 

Rural health ac-

cess, WASH 

Watershed & 

flood protec-

tion 

MoF 

Budget man-

agement & 

policy 

Multi-sector fi-

nancing 

Can enable 

NBS tracking 

& tagging 

Source: Portal transparency elaborated by the Authors (2025) 

 

MoH consistently allocated and executed funds for maternal 

health, disease control, and nutrition programs. MAF invest-

ments supported food production, irrigation, and fisheries, while 

MoPW spending focused on roads, water, sanitation, and elec-

tricity infrastructure. MoF provided cross-sector budget admin-

istration and oversight. 
 

4.2.1. Directorate-Level Insights-MoPW Infrastructure for 

Health Resilience 

The Ministry of Public Works (MoPW) plays a major role 

in climate-health resilience and NBS-linked investments 

through water and road systems. 

 

Directorate-level data (Table 6) show high execution across 

MoPW units between 2019 and 2024. The water and sanitation 

directorate (Direcção Geral de Água e Saneamento) recorded 

execution rates between 57.7% and 97.0%, while the public 

works directorate (Direcção Geral de Obras Públicas) ranged 

from 81.9% to 93.5%. The Electricity Directorate consistently 

exceeded 97% execution. These results show strong implemen-

tation capacity across infrastructure-related directorates. 
 

4.2.2. Ministry of Finance (MoF)-Support for Cross-Sector 

Delivery 

Between 2019 and 2024, MoF execution rates ranged from 

76% to 85% at the ministry level, with stronger performance in 

Corporate Services and External Resource Management units. 

Treasury and Planning-related functions showed more variabil-

ity. Budget data show MoF’s central role in allocating funds 

across the health, agriculture, and infrastructure sectors, though 

we found no formal expenditure tagging system for environ-

mental or NBS-related activities. 
 

4.2.3. Health Outcomes Influenced Four Ministries  

During the study period, total sectoral investments and key 

health indicators both improved. Maternal mortality decreased 

MoPW Directorate 

(Examples, 2019–

2024) 

Execution 

Highlights 

Health/NBS Rele-

vance 

Direcção Geral de 

Água e Saneamento 

57–97% ex-

ecution 

Safe water reduces di-

arrhea & cholera 

Direcção Geral de 

Obras Públicas 
81–93% 

Roads improve access 

to health posts 

Electricidade 97–99% 
Critical for rural 

health infrastructure 
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from 184 to 138 per 100,000 live births, while child stunting 

decreased from 47% to 45%. These advancements coincided 

with improved access to infrastructure, increased assistance for 

agriculture, and higher health care spending (Figure 2). The tim-

ing points to a relationship between multi-sector investment pat-

terns and the health improvements we saw, even though we are 

unable to prove causation. 

 

 
Figure 2. Health Outcomes Influenced by MAF, MoPW, 

MoH and MoF’s Investment  
 

4.3. Fiscal Prioritization and Environmental Indicators 
 

Fiscal priorities differed among environmental domains, as Ta-

ble 7 illustrates. Budget uncertainty affected MAF's forest-re-

lated spending, but MoPW's consistently excellent execution 

rates supported watershed management. Spending on disaster 

risk mitigation was mostly centered within MoPW, with indi-

rect assistance from MoF's fiscal oversight.  

4.4. Opportunities and Gaps to Improve NBS Performance 

a) The findings point to four significant empirical gaps: 

MAF financing exhibits significant annual variation. 

b) Activities pertaining to the environment or NBS do not 

have an expenditure labeling system. 

c) There is little budget cooperation between ministries. 

d) In certain years, financial reporting is irregular or lack-

ing, especially when it comes to timeliness.  

Significant absorptive potential is indicated by high 

execution rates in MoH, MoPW, and certain MAF dis-

tricts, which may facilitate more integrated, multi-sec-

tor investment strategies. 

 

 

 

 

 

 

 

Table 7. Fiscal Prioritization and Environmental Indicators 

Indicator 
Ministry 

Linkage 

Fiscal Observa-

tion 

Environmental 

Implication 

Forest Cover MAF 

Budget instability 

(2019–2024) 

weakens con-

sistent forestry 

management 

Risk of incon-

sistent reforesta-

tion and water-

shed protection 

programs. 

Watershed 

Management 

MoPW, 

MAF 

High MoPW exe-

cution (90%+) 

supports water-re-

lated infrastruc-

ture; MAF can 

complement via 

upstream inter-

ventions 

Strong potential 

for NBS-based 

water conserva-

tion if integrated. 

Disaster 

Risk Mitiga-

tion 

MoPW, 

MoF 

MoPW’s large 

and effective 

budgets could 

fund flood con-

trol, erosion pre-

vention, and resil-

ient infrastructure 

High potential for 

NBS through en-

gineered–natural 

hybrid systems 

(e.g., green Por-

tal transparency 

elaborated by 

the Authors 
flood barriers). 

 

 

 

5. Discussion 

5.1. Expenditure Trends, NBS Effectiveness, and Political 

Economy Factors 

Timor-Leste's spending trends reflect the intricate interac-

tions among institutional capacity, political priorities, and 

broader political economy dynamics. The Ministry of Public 

Works (MoPW) and the Ministry of Health (MoH) have excel-

lent execution rates, which are consistent with theories of effec-

tive public sector management that emphasize program efficacy 

through stable budgets and robust delivery capabilities. The 

Ministry of Agriculture and Fisheries (MAF), on the other hand, 

has extremely erratic budgets, which is in line with findings 

from other SIDS, where agricultural and ecosystem programs 

are vulnerable to outside shocks like donor-dependent financ-

ing, climate events, and abrupt policy changes (FAO, 2020; 

UNEP, 2022). 

Political-economic issues account for a major portion of this 

instability. Multi-year planning for NBS is disrupted by MAF's 

strong reliance on Official Development Assistance, which ex-

poses it to donor uncertainty and conditionalities. These diffi-

culties are made worse by governance limitations that make it 

difficult to convert budgets into quantifiable results, such as 

poor interministerial cooperation and a lack of monitoring capa-

bility. Similar dynamics can be seen in other SIDS, like Vanuatu 

and the Solomon Islands, where budget volatility and imple-
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mentation delays in donor-driven agricultural programs are of-

ten caused by institutional misalignment and changing policy 

priorities (ADB, 2021; Robinson, 2017; Gotsadze et al., 2019). 

Even though political and economic limitations like donor 

dependence, limited fiscal autonomy, and conflicting policy 

agendas continue to affect the efficacy of NBS implementation, 

the consistently high execution rates in MoH and MoPW show 

institutional competency as a crucial facilitator.The Results-

Based Management (RBM) paradigm, which emphasizes con-

verting inputs into results, is supported by these findings. But 

they also demonstrate that both capability and the ability to ne-

gotiate difficult governance situations are necessary for success-

ful execution (OECD, 2024; Walshe & Garrow, 2021). Addi-

tionally, proactive management of donor relations and political 

dependencies is necessary for NBS in Timor-Leste to imple-

ment effective fiscal policies.  
 

5.2. Health and Environmental Co-Benefits   
 

The integration of ecological and social results is a key 

component of nature-based solutions, and global development 

frameworks are increasingly reflecting this idea Investment pat-

terns in MAF (such as climate-smart agriculture) and MoH 

(such as WASH and maternal and child health) are consistent 

with tactics employed in other SIDS where ecosystem-based in-

itiatives simultaneously address nutrition, illness prevention, 

and climate resilience (UNDP, 2021; IPBES, 2022). 

The Planetary Health hypothesis, which holds that human 

health is essentially dependent on the integrity of natural sys-

tems, is highly supported by these findings (Whitmee et al., 

2015). In line with this perspective, Lo et al. (2019) contend that 

enhancing population health, lowering disease burdens, and 

boosting resilience all depend on public investment in environ-

mental public goods including clean water, sanitation, and 

healthy ecosystems. Their study also shows that preventative, 

ecosystem-based treatments improve adaptive ability to envi-

ronmental shocks and climate change, are affordable, and in-

crease health equity. 

Ecosystem-based interventions are becoming more preva-

lent in agricultural and health policy frameworks in developing 

nations and Small Island Developing States, where similar inte-

gration of environmental and health objectives has been rec-

orded (Seddon et al., 2020; Wellmann et al., 2023). In order to 

continuously maximize social, health, and environmental re-

turns, it is crucial to include NBS concepts into public invest-

ment and budgeting mechanisms, supported by cross-sectoral 

coordination and performance monitoring. 

5.3. Fiscal Enablers for NBS 

The Ministry of Finance's (MoF) role as a fiscal facilitator 

in Timor-Leste is representative of a broader global trend in 

which finance ministries are crucial to incorporating Nature-

Based Solutions (NbS) and climate goals into national planning. 

In order to foster long-term resilience, Atteridge and Canales 

(2017) discover that climate finance to Pacific SIDS is primarily 

grant-based and project-oriented, with little budget support. 

This highlights the need for better expenditure tracking and 

stronger alignment with national planning.Climate budget tag-

ging is a mechanism that can improve strategic budgeting, pro-

mote climate governance, and increase accountability for public 

spending connected to climate change at both the national and 

local levels (Mutiara et al.,2020).  

The MoF Timor-Leste’s  execution rates are moderate, be-

tween 76–85% demonstrate progress in fiscal management, but 

also highlighting issues that are common to finance ministries 

in developing countries, such as fragmented coordination across 

line ministries, limited analytical capacity, and administrative 

complexity (Cangiano et al., 2013; Hemming et al., 2013). The 

effectiveness and impact of public spending on NbS can be sig-

nificantly increased by institutionalizing NbS and climate 

budget tagging, as well as by enhancing accountability systems 

and analytical capabilities for climate-risk screening (Sakrak et 

al., 2022; Lo et al., 2019). Investments in NbS risk fragmenta-

tion and siloing without these mechanisms limiting their ability 

to deliver cumulative environmental, social, and health co-ben-

efits across sectors. 

5.4. Strategic Recommendations 
 

International experience clearly supports the suggested strat-

egy pillars: stronger green budgeting within MoF, development 

of ecosystem-based engineering in MoPW, integration of nutri-

tion-sensitive programming between MoH and MAF, and multi-

year budgeting for MAF. In countries such as Ethiopia and Ne-

pal, Medium-Term Expenditure Frameworks (MTEFs) for agri-

culture have been shown to stabilize financing for ecosystem 

restoration (OECD, 2024). In a similar vein, the implementation 

of ecosystem-based infrastructure in SIDS has decreased long-

term maintenance costs while increasing resistance to coastal 

erosion and floods (UNEP, 2023). 

The actual application of the Nexus Approach (water, food, 

and energy) and Planetary Health concepts, which are increas-

ingly recognized as best practices for optimizing NbS co-bene-

fits, is evident in the integration of health, agriculture, and envi-

ronmental investments. In this sense, Timor-Leste is in a better 

position than many of its peers due to its institutional ability in 

important operational ministries. However, the Ministry of Fi-

nance must spearhead intentional fiscal coordination and policy 

coherence in order to realize this potential. 

All things considered, Timor-Leste's issues, budget volatil-

ity, distributed funding, and insufficient environmental monitor-

ing are not unique when seen in the broader context of develop-

ing countries and SIDS. Concurrently, the country's excellent 

infrastructure and health delivery capabilities offer a solid basis 

for growing Nature-Based Solutions via integrated public fi-

nance management reforms. 

 

 

6. Conclusion 

In order to determine how well the Ministries of Public 

Works, Agriculture and Fisheries, Health, and Finance aligned 

with Nature-based Solutions (NBS), this study looked at public 

spending trends in Timor-Leste from 2019 to 2024. In relation 

to budget allocation patterns, execution performance, and fiscal 

governance systems, the efficacy of NBS and its co-benefits for 
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public health, agricultural sustainability, and infrastructure re-

silience were investigated. 

The results show how MoPW consistently and successfully 

apply grey-green infrastructure and ecosystem-based catastro-

phe risk reduction. The significant budget volatility of MAF, 

which is mostly caused by donor dependence and external 

shocks, emphasizes the necessity of multi-year planning and fis-

cal predictability. Climate-smart agriculture and watershed 

management depend on MAF. Health and nutrition programs 

that meet NBS goals are made possible by MoH's excellent ex-

ecution and steadily increasing funding, while MoF provides es-

sential budgetary oversight. However, MoF's poor performance 

suggests that cross-ministerial coordination and green budget-

ing could be strengthened. 

This study shows that MoH and MoF create favorable con-

ditions through governance, financial planning, and health initi-

atives; ecological and social benefits rely on the operational ca-

pacity of MoPW and MAF. Strengthening institutional capacity, 

reducing sectoral volatility, institutionalizing green budgeting, 

and promoting interministerial cooperation are some of the pol-

icy's advantages. These adjustments can enhance NBS main-

streaming, encourage climate resilience, and maximize co-ben-

efits for health, ecosystem sustainability, and food security. The 

results show that Timor-Leste still does not include the NBS in 

public finance execution in four key ministries, providing a 

route to community resilience and sustainable development in 

this nation. 

 

 

7. Recommendations 

Stabilizing financing for the Ministry of Agriculture and 

Fisheries (MAF) to support long-term Nature-based Solutions 

(NBS) is a top suggestion. Adopting multi-year budget commit-

ments that provide steady funding for key initiatives such as wa-

tershed management, mangrove restoration, and climate-smart 

agriculture will help achieve this. Because these ecological in-

terventions need to continue in order to provide long-term ben-

efits to community resilience and the ecosystem, sustained in-

vestment is crucial. Simultaneously, increasing domestic fi-

nancing mechanisms, such as national climate funds and green 

budget allocations, and reducing MAF's reliance on erratic do-

nor funding will enhance financial certainty and enable MAF to 

more effectively plan and carry out NBS projects. 

A second suggestion is to incorporate Nature-based Solu-

tions into national building and infrastructure planning, using 

the Ministry of Public Works (MoPW) as a catalyst for ecosys-

tem-based infrastructure development. Increasing investment in 

grey-green infrastructure, which combines man-made structures 

with natural systems, is necessary to achieve this. Examples of 

such infrastructure include riverbank vegetation for flood reduc-

tion, mangrove buffers for coastal protection, and hillside re-

planting for erosion control. In addition to lowering climatic 

risks, incorporating ecological functions into public works pro-

jects will increase the longevity of infrastructure assets. SAt the 

same time, MoPW should promote climate-resilient, ecologi-

cally friendly construction methods, making sure that all major 

projects incorporate sustainability standards, environmental 

safeguards, and landscape restoration elements. 

To enhance the cross-sectoral integration of Nature-based 

Solutions (NBS), a third recommendation is to increase collab-

oration between important ministries, especially the Ministry of 

Agriculture and Fisheries (MAF) and the Ministry of Health 

(MoH). Collaborative programming across various sectors can 

link nutrition-sensitive agriculture with public health activities 

to address problems including food insecurity, maternal under-

nutrition, and child malnutrition using ecosystem-based meth-

ods. For example, communal agroforestry and a variety of home 

gardens can improve soil health and water retention while in-

creasing food diversity. Positive social and ecological outcomes 

can also result from coordinated efforts to protect watersheds, 

lower the risk of disasters, and enhance water, sanitation, and 

hygiene (WASH). Combining these programs will improve 

community resilience to health and climate shocks, reduce re-

source duplication, and increase efficiency. 

To ensure sustainable and accountable funding for Nature-

based Solutions (NBS), a fourth suggestion is to institutionalize 

green budgeting and strengthen fiscal oversight through the 

Ministry of Finance (MoF). The MoF's ability to apply green 

budgeting frameworks and climate-risk screening tools through-

out the national budgeting process must be strengthened in order 

to integrate environmental and climate resilience factors into 

public investment decisions. By integrating these methods, MoF 

can ensure that programs that provide ecological and social ben-

efits are given priority in secondary budgets, especially in MAF 

and MoPW. Furthermore, to promote effective budget execution 

across sectors, minimize funding duplication, and align NBS 

spending with national development targets, greater interminis-

terial coordination mechanisms led by the MoF are crucial. By 

using this strategy, the government will be able to increase 

openness, mobilize private funding, and integrate NBS into fis-

cal policy. 

The next piece of recommendation is to strengthen monitor-

ing and evaluation (M&E) mechanisms to monitor the effective-

ness of Nature-based Solutions (NBS) investments across min-

istries. To do this, a coordinated, results-driven M&E structure 

that links public investment to measurable outcomes related to 

ecology, health, and disaster resilience must be established. 

Ministries like MAF, MoP, and MoH can show the true impact 

of their interventions by incorporating NBS indicators, such as 

improved nutrition or WASH outcomes, reduced flood risk, wa-

tershed health, and forest cover restoration. Evidence-based de-

cision-making will be facilitated by regular reporting and data 

exchange within sectors, ensuring that funding are allocated to 

the most successful and scalable NBS activities. Additionally, 

by using M&E data to support adaptive management, programs 

can be changed over time for greater efficacy, accountability, 

and long-term community resilience 

 

 

8. Limitations 

This study's primary drawback is its extensive dependence 

on secondary data, which might not fairly represent donor-

funded efforts, off-budget expenditures, or community-based 
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Nature-Based Solutions (NBS) projects conducted outside of of-

ficial government channels. The accuracy of expenditure map-

ping to particular NBS-related programs was further hampered 

by differences in reporting formats and inconsistent budget clas-

sification across ministries. Additionally, although the research 

offers valuable information regarding expenditure trends from 

2019 to 2024, it does not assess program-level implementation 

quality or spending efficiency due to a lack of disaggregated 

performance data. The lack of qualitative perspectives from im-

portant stakeholders such as ministry spokespeople, local com-

munities, and development partners that could have improved 

understanding of institutional goals and limitations is another 

drawback. Lastly, the study may underrepresent cross-sectoral 

dynamics because it concentrates on four ministries, particularly 

those pertaining to the environment, tourism, education, and dis-

aster management sectors, all of which are crucial to the ad-

vancement of NBS. 

 

 

9. Future Research 

Future research should expand to include program-level finan-

cial tracking and performance evaluations in order to gauge the 

effectiveness, efficiency, and long-term effects of NBS invest-

ments.  Combining quantitative budget analysis with qualitative 

techniques like stakeholder interviews would improve under-

standing of institutional, political, and budgetary con-

straints.The use of spatial technologies (such as GIS) is recom-

mended to connect NBS investments with ecological fragility 

and high-risk sites, even if longitudinal studies are necessary to 

link spending to quantifiable outcomes, such as flood preven-

tion, soil restoration, food security, and child nutrition. Timor-

Leste may find useful policy benchmarks from comparative 

studies with other Small Island Developing States (SIDS). 

Lastly, to identify sustainable investment models that reduce re-

liance on petroleum revenues and improve fiscal resilience, fu-

ture research should examine financing options for NBS, such 

as climate funds, green bonds, and public-private partnerships. 

 

References 
 

Andrade, Á., et al. (2011): Draft principles and guidelines for 

integrating ecosystem-based approaches to adaptation in project 

and policy design: A discussion document. IUCNCEM, CATIE, 

30pp. 

 
Asian Development Bank (ADB) (2021) Pacific agriculture policy 

review: Addressing volatility, climate risks, and institutional capac-

ity. Manila: Asian Development Bank. 

 

Atteridge, A., & Canales, N. (2022). Climate finance in the Pacific: 

an overview of flows to the region's Small Island developing states. 

Stockholm Environment Institute. 

 

Berkes, F. (2009). Evolution of co-management: Role of 

knowledge generation, bridging organizations and social learning. 

Journal of Environmental Management, 90(5), 1692–1702. 

https://doi.org/10.1016/j.jenvman.2008.12.001 

 

Blue Ventures (2025) Community-based marine conservation and 

livelihoods in Timor-Leste. London: Blue Ventures Conservation. 

 

Cangiano, M. M., Curristine, M. T. R., & Lazare, M. M. (2013). 

Public financial management and its emerging architecture. Inter-

national Monetary Fund. 

CIFOR-ICRAF (2023) Integrating customary governance and eco-

system-based approaches for sustainable land management in Ti-

mor-Leste. Bogor: Center for International Forestry Research and 

World Agroforestry. 

 

Dal Poz, A. (2018). ‘Buying Peace’in Timor-Leste: Another UN-

success Story?. Peace Human Rights Governance, 2(Peace Human 

Rights Governance 2/2), 185-219. 

 

EC (2014): Horizon 2020 Societal Challenge 5: ‘Climate Action, 

Environment, Resource Efficiency and Raw Materials’ Advisory 

Group Report. http://ec.europa.eu/transparency/regexpert/in-

dex.cfm?do=groupDetail.groupDetail&groupID=2924 

 

FAO (2020) Public expenditure for food security and nutrition in 

developing countries. Rome: Food and Agriculture Organization of 

the United Nations. 

 

FAO (2021) Nature-based solutions for agriculture and food sys-

tems. Rome: Food and Agriculture Organization of the United Na-

tions. 

 

Favero, A. and Hinkel, J. (2024) ‘Performance-based public budg-

eting for nature-based solutions: bridging finance and long-term 

ecosystem outcomes’, Ecological Economics, 214, p. 107991. 

 

Government of Timor-Leste (2021) National Adaptation Plan 

(NAP) of Timor-Leste. Dili: Ministry of Agriculture and Fisheries 

/ Ministry of Environment. Retrieved September, Saturday, 2025, 

from https://www.indexmundi.com/timor-leste/child-malnutri-

tion.html. 

 

Gotsadze, G., Chikovani, I., Sulaberidze, L., Gotsadze, T., 

Goguadze, K., & Tavanxhi, N. (2019). The challenges of transition 

from donor-funded programs: results from a theory-driven multi-

country comparative case study of programs in Eastern Europe and 

Central Asia supported by the Global Fund. Global Health: Science 

and Practice, 7(2), 258-272. 

 

Harmadi, S. H. B., & Gomes, R. A. (2013). Developing Timor-

Leste's non-oil economy: challenges and prospects. Journal of 

Southeast Asian Economies, 309-321. 

 

Hemming, R., Allen, R., & Potter, B. H. (Eds.). (2013). The Inter-

national Handbook of Public Financial Management. Palgrave 

Macmillan. 

 

IPBES (2022) Methodological assessment of the diverse values and 

valuation of nature. Bonn: Intergovernmental Science-Policy Plat-

form on Biodiversity and Ecosystem Services. 

 

IUCN (2020) Global standard for nature-based solutions: a user-

friendly framework for the verification, design and scaling up of 

NBS. Gland: International Union for Conservation of Nature. 

https://doi.org/10.1016/j.jenvman.2008.12.001
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=2924
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=2924
https://www.indexmundi.com/timor-leste/child-malnutrition.html
https://www.indexmundi.com/timor-leste/child-malnutrition.html


Timor-Leste Journal of Business and Management 

Vol.7, Issue 2, pp.47-56, 2026 
Available online at: https://tljbm.org/jurnal/index.php/tljbm 

 

56 
 

 

Johnson, P. T., De Roode, J. C., & Fenton, A. (2015). Why infec-

tious disease research needs community ecology. Sci-

ence, 349(6252), 1259504. 

 

Kabisch, N., Frantzeskaki, N., Pauleit, S., Naumann, S., Davis, M., 

Artmann, M., ... & Bonn, A. (2016). Nature-based solutions to cli-

mate change mitigation and adaptation in urban areas: perspectives 

on indicators, knowledge gaps, barriers, and opportunities for ac-

tion. Ecology and society, 21(2). 

 

Lo, S., Gaudin, S., Corvalan, C., Earle, A. J., Hanssen, O., Prüss-

Ustun, A., ... & Soucat, A. (2019). The case for public financing of 

environmental common goods for health. Health Systems & Re-

form, 5(4), 366-381. 

 

Monsod, T. M. C., Majadillas, M. A., & Gochoco-Bautistac, M. S. 

(2022). A Closer Look at Fiscal Space in Climate-Vulnerable De-

veloping Countries. 

 

Mulder, I., & Economics of Land Degradation Initiative. (2021). 

State of finance for nature: Tripling investments in nature-based so-

lutions by 2030. 

 

Mutiara, Z. Z., Krishnadianty, D., Setiawan, B., & Haryanto, J. T. 

(2020). Climate budget tagging: amplifying sub-national govern-

ment’s role in climate planning and financing in indonesia. In Cli-

mate Change Research, Policy and Actions in Indonesia: Science, 

Adaptation and Mitigation (pp. 265-280). Cham: Springer Interna-

tional Publishing. 

 

OECD (2024) Green budgeting and public financial management 

for climate and nature. Paris: Organisation for Economic Co-oper-

ation and Development. 

 

OECD (1995), Budgeting for Results: Perspectives on Public Ex-

penditure Management, OECD Publishing, Paris, 

https://doi.org/10.1787/9789264076136-en. 

 

Portal de Transparência do Orçamento. https://www.budgettrans-

parency.gov.tl/public/index?&lang=pt. 

Rizvi, A.R., Baig, S., Verdone, M., (2015) Ecosystem Based Adap-

tation: Knowledge gaps in making an economic case for investing 

in nature-based solutions for climate change. IUCN, Gland. 

 

Robinson, S. A. (2017). Climate change adaptation trends in small 

island developing states. Mitigation and Adaptation Strategies for 

Global Change, 22(4), 669-691. 

 

Sakrak, O. A., Battersby, B., Gonguet, M. F., Wendling, C., 

Wendling, M. C. P., Charaoui, J., & Petrie, M. (2022). How to make 

the management of public finances climate-sensitive–“Green 

PFM”. International Monetary Fund. 

 

Seddon, N., Chausson, A., Berry, P., Girardin, C.A.J., Smith, A. and 

Turner, B. (2020) ‘Understanding the value and limits of nature-

based solutions to climate change and other global challenges’, 

Philosophical Transactions of the Royal Society B, 375(1794), p. 

20190120. 

 

Thompson, A., Bunds, K., Larson, L., Cutts, B., & Hipp, J. A. 

(2023). Paying for nature‐based solutions: A review of funding and 

financing mechanisms for ecosystem services and their impacts on 

social equity. Sustainable Development, 31(4), 1991-2066. 

UNDP (2021) Nature-based solutions for climate adaptation in 

small island developing states. New York: United Nations Devel-

opment Programme. 

 

UNDP (2024) Nature-based solutions and community resilience in 

Timor-Leste. Dili: United Nations Development Programme. 

 

UNDP (2025) Sustainable financing pathways for ecosystem-based 

adaptation in small island and fragile states. New York: United Na-

tions Development Programme. 

 

UNEP (2022) Adaptation gap report 2022: Too little, too slow. Nai-

robi: United Nations Environment Programme. 

 

UNEP (2023) State of finance for nature: tripling investments in 

nature-based solutions by 2030. Nairobi: United Nations Environ-

ment Programme. 

 

UNEP (2024) Ecosystem-based adaptation and resilience in Timor-

Leste. Bangkok: United Nations Environment Programme, Asia 

and the Pacific. 

 

Walshe, K. and Garrow, D. (2021) ‘Managing performance in com-

plex public sector systems’, Public Money & Management, 41(4), 

pp. 285–294. 

 

Wellmann, T., Andersson, E., Knapp, S., Lausch, A., Palliwoda, J., 

Priess, J. A., … Haase, D. (2023). Reinforcing nature-based solu-

tions through tools providing social–ecological–technological inte-

gration. Ambio, 52(3), 489–507. https://doi.org/10.1007/s13280-

022-01764-8. 

 

Whitmee, S., Haines, A., Beyrer, C., Boltz, F., Capon, A. G., Dias, 

B. F., Ezeh, A., Frumkin, H., Gong, P., Head, P., Horton, R., Mace, 

G. M., Marten, R., Myers, S. S., Nishtar, S., Osofsky, S. A., Patta-

nayak, S. K., Pongsiri, M. J., Romanelli, C., Soucat, 

 

Vega, J. and Yach, D. (2015) ‘Safeguarding human health in the 

Anthropocene epoch: Report of The Rockefeller Foundation–Lan-

cet Commission on planetary health’, The Lancet, 386(10007), pp. 

1973–2028. https://doi.org/10.1016/S0140-6736(15)60901-1. 
 
WHO and IUCN (2024) Nature-based solutions for health: policy 

brief. Geneva: World Health Organization. 

 

World Bank (2019) Public expenditure management and service de-

livery in fragile and conflict-affected states. Washington, DC: 

World Bank Group. 

 

World Bank (2022) Timor-Leste public expenditure review: 

strengthening fiscal sustainability and service delivery. Washing-

ton, DC: World Bank Group. 

 

https://doi.org/10.1787/9789264076136-en
https://www.budgettransparency.gov.tl/public/index?&lang=pt
https://www.budgettransparency.gov.tl/public/index?&lang=pt
https://doi.org/10.1007/s13280-022-01764-8
https://doi.org/10.1007/s13280-022-01764-8
https://doi.org/10.1016/S0140-6736(15)60901-1

