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 3 

PREFACE  

(*Note: This preface is here only as orientation for the reader to the initial draft of this 

guidance document. It is not intended to appear in the final version) 

 

The initial draft of this guidance was written on the basis of the original outline developed at 

AHTEG3 by the Sub-Working Group (SWG), and reference documents suggested by members 

of the SWG electronically. The original outline was a good start, yet the latter input of 

documents by the SWG offered substantially different conceptual ideas than originally 

discussed. Taking this information submitted by SWG members into consideration 

necessitated some reconceptualizing and restructuring that led to modifications from the 

original outline. 

 

The title of the document was modififed slightly for greater readability, without changing the 

intent. Significantly, how the two issues in our working title, “monitoring” and “long-term 

effects” interact and are related needed further clarification. In consideration of the 

submitted background documents by the SWG member, it became germane to consider that in 

some instances these two would be intergrative, in other instances, complementary activities 

that where long-term effects research may inform monitoring needs, and vice-versa. 

 

Lastly, the approach taken in this guidance was to provide the user with clear, well defined 

concepts and tools that faciltates its use as actionable guidance, with diagrams, tables and a 

reference guide as user aids. The intent is to give a conceptual foundation on monitoring in 

accordance with the Protocol, without lengthy descriptions. An attempt was made to utilize 

the “rationale/points to consider” structure of the related Roadmap documents, where 

appropriate, however some instances did not lend themselve easily to such a format. 

However, it was adopted where feasible. Lastly, the further development of the Appendices 

will need strong contributions from the AHTEG SWG and Open-ended Group. 

 4 
 5 
BACKGROUND 6 
 7 
Within the methodology laid out in Annex III of the Protocol, monitoring of LMOs is a tool 8 
to address uncertainties that may arise in the risk assesment, and may further be used in 9 
conjunction with risk management. However, despite the importance of monitoring for 10 
ensuring the objectives of the Procotol are achieved, no guidance is given in the Protocol 11 
intself concerning the criteria of when monitoring should be required, or how the monitoring 12 
should be conducted. Research on the long term effects of LMOs once released into the 13 
environment, is another area that is not addressed in the Protocol yet has been identified as an 14 
area of needed guidance1.  15 
 16 
As a result of the identified needs, the AHTEG decided in its third meeting to undertake the 17 
development of more detailed guidance for post-release monitoring and long-term effects of 18 
LMOs released into the environment2. 19 
 20 
 21 

22 

                                                        
1 See UNEP/CBD/BS/AHTEG-RA&RM/3/4 (http://www.cbd.int/doc/meetings/bs/bsrarm-03/official/bsrarm-03-

04-en.doc). 

2 ibid. 
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INTRODUCTION 23 
 24 
Under the  Protocol, any approval for transboundary and enviromental release of an LMO 25 
should be preceded by a case-specific risk assessment. This is specified in order to identify 26 
and evaluate the possible adverse effects of LMOs on the conservation and sustainable use of 27 
biological diversity, taking also into account risks to human health. When there is uncertainty 28 
regarding the level of risks that may exist with the use of an LMO, monitoring of the LMO in 29 
the receiving environment is suggested as a potential means to verify that the conclusions of 30 
the risk assessment are correct3. The ―Roadmap on Risk Assessment‖ specifies further the 31 
instances when monitoring may be useful, stating  32 
 33 
“Monitoring can be applied as a tool to detect unexpected and long-term adverse effects. 34 
Monitoring can also be a means to reduce uncertainty, address assumptions made during the 35 
risk assessment and to validate its conclusions on a wider (e.g. commercial) level of 36 
application and to establish a causal link or pathway between LMOs and adverse effects. 37 
Monitoring may also be used as an instrument providing for effective risk management, 38 
including the detection of adverse effects before the consequences are realized.”4 39 
 40 
In the cases where LMO monitoring is considered in relation to the adverse effects anticipated 41 
in the risk assessment, it may serve three main functions, when properly implemented: 42 
 43 
First, monitoring can be a science-based means for confirming the outcomes of the risk 44 
assessment. The nature of the information provided in the risk assessment may have inherent 45 
limitations for approximating real-world adverse effects (e.g. given the complexity of the 46 
receiving environment under evaluation, effect sizes under investigation, or ability to 47 
extrapolate from limited temporal and spatial scales of field trials). As a result, important 48 
adverse effects may erroneously underestimated, or deemed irrelevant. Monitoring can, 49 
therefore, work to reduce anticipated adverse effects, including those that may have been 50 
anticipated, but were understated in their level of potential risk in the conclusion of the risk 51 
assessment.  52 
 53 
Second, monitoring can survey for adverse effects that were not anticipated, identified in, or 54 
could not have been identified in, a singular risk assessment. This is particularly the case 55 
where indirect, delayed, cumulative, combinatorial and long-term adverse effects of LMOs or 56 
their products on the environment or human health may occur. In this way, monitoring can 57 
serve as an early detection system for any potential adverse effects of an LMO or its products 58 
arising from an environmental release. Monitoring and research  investigation for such effects 59 
is generally considered in the context of ensuring critical protection goals more broadly, 60 
rather than just monitoring for a specific effect. 61 
 62 
Third, monitoring may provide informational feedback by generating data over longer time 63 
scales and larger spatial scales of a release than was originally assessed, which may lead to an 64 
adjustment in the risk assesment, modification in appropriate risk management options 65 
(including contingency plans), or decision making.  66 
 67 
In addition to specific applications of monitoring as a tool in the context of a risk assessment, 68 
monitoring may be an effective risk management measure (but not a risk mitigation strategy 69 
in itself). The provision for such measure is made not only to address concerns or 70 
uncertainties related to environmental issues, but also social and economic issues5 that exist at 71 

                                                        
3 Annex III (8f) ―Where there is uncertainty regarding the level of risk, it may be addressed by requesting further 

information on the specific issues of concern or by implementing appropriate risk management strategies and/or 

monitoring the living modified organism in the receiving environment.‖ 

4 See Roadmap for Risk Assessment, Rationale, Step 5. 

5 See article 26 of the Protocol. 

Comment [O3]: Comment o1 : applies 
here also. Please reflect the ideas in the 
following articles of the convention: 
Each Party shall 
(a) Identify components of biological 
diversity important for its conservation and 
sustainable use having regard to the 
indicative list of categories set down in 
Annex I: 
(b) Monitor, through sampling and other 
techniques, the components of biological 
diversity identified pursuant to 
subparagraph (a) above, paying particular 
attention to those requiring urgent 
conservation measures and those which 
offer the greatest potential for sustainable 
use; (c) Identify processes and categories of 
activities which have or 
are likely to have significant adverse 
impacts on the conservation and 
sustainable use of biological diversity, and 
monitor their effects 
through sampling and other techniques; 

Comment [O4]: evaluate 



the nexus of the conservation and sustainable use of biological diversity in the context of 72 
decisionmaking. Further, monitoring can provide valuable assurance that risk mitigation 73 
strategies are indeed effective towards declared protection goals. 74 
 75 
Thus, while provision for monitoring within the Protocol arises in relation to both risk 76 
assessment and risk management, the determination of when monitoring is needed and 77 
appropriate must be made by the Competant Authority in the Party of import as part of the 78 
decision-making process. The duration of any monitoring requirement should be specified, 79 
yet may be a continuous activity over the period of approved release of the LMO.  80 
 81 
It should be recognized that beyond the use of monitoring as a information generating tool to 82 
deal with uncertainty, monitoring may serve as a valuable policy-learning function that will 83 
enable more robust, effective and efficient risk assessment, risk management or 84 
decisonmaking in the future. This underscores the value of the interative approach for taking 85 
into consideration new knowledge arising on LMOs.  86 
 87 
In summary, monitoring, in a very broad sense, is therefore a tool for addressing uncertainty 88 
within the entire risk appraisal and decisonmaking processes. Monitoring outcomes may 89 
interact and inform between the risk assessment, risk management and decisionmaking. (See 90 
Annex I ―LMO Monitoring in the context of the Protocol‖.) [NB: This Annex (diagram) is to 91 
be developed during subsequent work of the Monitoring Sub-Working Group.] 92 
 93 
The guidance here, while focused on the provisions for monitoring in relation to the risk 94 
assessment in accordance with Annex III of the Protocol, also reflects complimentary needs 95 
for long-term effects research, for monitoring under risk management, and decision 96 
procedures that are not provided for in the methodology of Annex III. The general principles 97 
and rationale, and specific concepts for monitoring (included those that may be necessary in 98 
the development of a Monitoring Strategy) presented here are developed from current 99 
research on LMO monitoring. 100 
 101 
 102 
OBJECTIVE AND SCOPE   103 
 104 
The aim of this guidance document is to provide for the user a conceptual framework for the 105 
monitoring of LMOs released into the environment, which includes the consideration of long 106 
term effects research. The framework presented here is consistent with the objectives of the 107 
Protocol and article 7 c of the convention, and give recommendations on general principles 108 
and specific points that should be considered in the design of a comprehensive Monitoring 109 
Strategy. The fundamental aim of a Monitoring Strategy—which may be called for by the 110 
Party of import within an application for any environmental release—is twofold. First, is to 111 
devise a scientifically robust Monitoring Plan for the conduct of monitoring activities, to 112 
detect any adverse effects of LMOs short- or long-term, immediate or delayed, direct or 113 
indirect. This includes both those anticipated in the risk assessment and those not 114 
unanticipated, and to set in place a system for review and reporting of the results of the 115 
monitoring activity to ensure the outcomes are efficient and effective in their use. Second, the 116 
means for reporting, review, and use of outcomes from monitoring should be fully specified 117 
to ensure effective use. 118 
 119 
In order to achieve these aims, the duration of monitoring necessary to fulfill them, will vary 120 
depending on the case, the aims of the activity, and the regulatory requirements under which 121 
the monitoring was conducted. The monitoring duration should be specified within the 122 
Monitoring Plan, yet it should be noted that the timeframe for monitoring may continuous 123 
over the period of approved release of the LMO, and/or consistent with the timeframe which 124 
policies regarding the LMO is applicable.  125 
 126 
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While this guidance may be useful to complement the LMO monitoring requirements in 127 
existing national biosafety regulations, it is targeted for use by the less experienced user, or 128 
Parties without elborated monitoring requirements within their domestic legislation. To 129 
facilitate the conceputal understanding and use of this guidance, a variety of user aids are 130 
presented as annexes at the end of the document. 131 
 132 
The scope of this guidance applies to all LMOs and all types of effects from LMOs released 133 
into the environment, regardless of scale or duration. It should be explicitly noted that post-134 
release monitoring is by definition an activity to be performed after the approval of an LMO, 135 
the plans on how to monitor the LMO should be specified  prior to the release being approved 136 
(or may be a pre-condition of approval for release), and in some instances, monitoring data 137 
may need to be collected (e.g. for establishing baseline data) before the release actually takes 138 
place. The term ―post-release‖  does not indicate a specific scale or duration of release for any 139 
approval, but merely signifies that an LMO at some scale been been liberated into the 140 
environment after approval. LMO releases that are approved may extend into unintended 141 
receiving environments also fall under the scope of this guidance6. Further, the term 142 
―monitoring‖ when used in this document refers also to the consideration of short and long-143 
term effects of LMOs in the receiving environment. 144 

 The general provisions outlined here should be broadly applicable, yet not all specific 145 
provisions in this guidance will apply in each scenario. This guidance should be seen as a 146 
―living‖ document, to be amended as needed. 147 

 148 
 149 

GENERAL PRINCIPLES FOR MONITORING IN ACCORDANCE WITH THE 150 
PROTOCOL 151 

 152 
1. The provision for monitoring in the Protocol aims to address relevant uncertainties  153 
 154 

As risk assessment will always result in some level of uncertainty, the Protocol allows Parties 155 
to determine a range of appropriate actions, including the use of monitoring, in order to avoid 156 
or minimize potential adverse effects.  In this way, a comprehensive, well designed 157 
monitoring plan is an essential tool to provide decisiomakers with science-based data on the 158 
potential adverse effects, including long.term and unforseen effects, and support decisions 159 
when corrective measures will be necessary in order to avoid or reduce environmental 160 
damage. 161 

This is in contrast to other biosafety frameworks that are not based on the Precautionary 162 
Approach, which may lack provision for other measures, such as monitoring, to be enacted 163 
when there exists a lack of full scientific certainty with regards to risks of the LMO. In these 164 
cases, such frameworks restrict requirments for monitoring only to instances where specific 165 
adverse effects have been identified. Recognizing that the assessment of risk is largely based 166 
on the questions asked and the extent that time and scale of release of experiements (including 167 
laboratory studies) and may rely on untested assumptions in concluding the level of risk 168 
present, such frameworks would not be appropriate under the pretext of the Precautionary 169 
Approach provided for in the Protocol. 170 

Although the Protocol does not specifically require monitoring of LMOs for a decision to 171 
approve an LMO for release, monitoring (or other forms of risk management) may be deemed 172 
appropriate on a case by case basis as a condition of consent for release, in accordance with 173 
the Precautionary Approach. Ideally, the requirements for monitoring are laid out in 174 
countries’ legislation. Where provisions for monitoring are lacking, or in need of 175 

                                                        
6 See Article 17 of the Protocol 
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augmentation, the Precautionary Approach provides the basis for monitoring requirements 176 
under uncertainty, as elaborated in the guidance. 177 

See background documents [NB: To be developed. Please include suggestions of background 178 
documents to be added to the list indicating to which section(s) of this guidance each 179 
background document is relevant] 180 

 181 

2. Monitoring of specific adverse effects should be based on the environmental risk 182 
assessment of GMOs 183 
 184 
The decision procedure for the transboundary movement an LMO under the Protocol requires 185 
that the Party ensures that risk assessments were carried out on a case by case basis, ―in 186 
accordance with Annex III and taking into account recognized risk assessment techniques‖7, 187 
before the decision is taken. The aim of the risk assesment is ―to identify and evaluate the 188 
potential adverse effects of LMOs‖

8
, taking into consideration that ―adverse effects may be 189 

direct or indirect, immediate or delayed.‖9 The ―Roadmap for Risk Assessment‖ provides 190 
elaborated guidance on overarching issues, context and scoping the risk assessment process, 191 
and specific considerations in the conduct of a risk assessment. With respect to monitoring,  192 
data generated from any of the steps in the pre-release assessment can be useful in the 193 
formulation of hypotheses on possible adverse effects that may be addressed post-release 194 
through monitoring. 195 
 196 
At the completion of the risk assessment, a conclusion on risk level is made and the relevant 197 
recommendations are identified, taking into consideration uncertatinites in the risk 198 
assessment, which should be explicitly described10. The risk assessment may be limited in 199 
predictive capacity in some instances, particularly where variability and uncertainty is high. 200 
Such uncertainties may be related to the nature of the information  provided (e.g. the scale or 201 
duration of release, the species used, the exposure model considered, the experimental model 202 
chosen). Identified uncertainties in such cases may be addressed through the implementation 203 
of risk management and monitoring measures. Hence, the risk assessment has strong 204 
interlinkages in the development of a Monitoring Plan, to confirm that the conclusions drawn 205 
from the the risk assessment (both tested assertions and untested assumptions) of acceptable 206 
risk are indeed accurate, and provide a means for detecting changes in the environment 207 
related to the use of the LMO over time. 208 
 209 
In sum, the design and requirements accounted for in the risk assessment will largely impact 210 
the design and scope of the monitoring plan, underlining the importance of a comprehesive 211 
risk appraisal framework based on testable scenarios.  212 
 213 
(See Annex I ―LMO Monitoring in the context of the Protocol‖.) 214 
 215 
See background documents [NB: To be developed]. 216 
 217 
3. Monitoring measures may address unanticipated adverse effects – mainly indirect, 218 
delayed, long-term, interactive and cumulative effects, or those that could not have been 219 
inferred within a single risk assessment 220 
 221 
As LMOs are living organisms, their adverse effects may not be limited in time and space. 222 
They may occur in various parts of the ecosystem – land, water or air. Adverse effects may 223 

                                                        
7 Article 15 (1) 

8 Annex III (1) 

9 Roadmap for Risk Assessment, Step 1 Rationale 

10 Roadmap for Risk Assessment, ―Overarching Issues‖ 
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occur, that have not been identified in the risk assessment, or which have been identified but 224 
which are difficult to predict or assess. Prediciton and assessment might be difficult with 225 
regard to the likelihood of exposure, the consequences of an effect or because of their 226 
complexity. Furthermore, cumulative or interacting effects may involve interactions among 227 
other varieties (both modified and unmodified in the receiving environment), which could not 228 
have been anticipated during the approval procedure and not addressed in a singular risk 229 
assessment. This underscores the value of  establishing relevant baseline(s) for a given 230 
indicator or parameter as a starting point for identifying changes in the environment that may 231 
be linked to the release of an LMO.  Therefore, monitoring plans should also be developed 232 
focusing on identifying causal interrelationships and should include general observations of 233 
relevant environmental parameters in relation to protection goals.  234 
 235 
Consequently, a comprehensive for monitoring strategy is based on identifying causal 236 
interrelationships should include both, a general observations of relevant environmental 237 
parameters or indicators in relation to protection goals (with unanticipated effects) as well as 238 
more focused observation (anticipated effects) taking into account the LMO and the products. 239 
That is, addressing these other possible adverse effects not covered in the risk assessment also 240 
requires a recognition and provision in a Monitoring Plan. 241 
 242 
See background documents [NB: To be developed]. 243 
 244 
4. Monitoring may be called for as a Risk Management measure 245 
 246 
Article 16 reinforces this provision for risk management measures to ―regulate, manage and 247 
control risks identified in the risk assessment‖11, where ―measures based on risk assessment 248 
shall be posed to the extent necessary to prevent adverse effects of the living modified 249 
organism on the conservation and sustainable use of biological diversity, taking also into 250 
account risks to human health, within the territory of the Party of import.‖12. Under these 251 
provisions, a number of measures may be employed, including monitoring, to effectively 252 
address uncertain adverse effects with appropriate action. Further, monitoring can also 253 
provide valuable assurance that measures employed as a means of risk management actually 254 
achieve the declared protection goals, or in a worst case scenario, or as an early detection 255 
system, which may require modifications to the risk management measures, contigency 256 
measures or emergency plans outlined in the Protocol. However, monitoring itself should not 257 
be considered a means for risk mitigation under decisionmaking. 258 
 259 
(See Annex I ―LMO Monitoring in the context of the Protocol‖.) 260 
 261 
See background documents [NB: To be developed]. 262 
 263 
5. Monitoring is a useful means of generating further scientific information 264 
 265 
Results from monitoring may also provide an informational feedback that informs further risk 266 
assessment, risk management, or decisionmaking on the use of a specific LMO. Therefore 267 
monitoring has the potential to provide essential information on the level of risk, risk 268 
management needs, efficacy of risk management measures and for further refinements to risk 269 
assessments or decisions that may be necessary to meet the stated objectives of the Protocol. 270 
 271 
(See Annex I ―LMO Monitoring in the context of the Protocol‖.) 272 
 273 
See background documents [NB: To be developed]. 274 

                                                        
11 Article 17 (1) 

12 Ibid. (2) 
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 275 

6. The development of an LMO Monitoring Strategy can help ensure that monitoring 276 
activities and their outcomes are efficient and effective 277 

The development of a Monitoring Strategy serves two main purposes. First, it sets the 278 
provisions for a detailed Monitoring Plan, which includes a description of the monitoring 279 
activities to be implemented with the approval of environmental release of the LMO. Second, 280 
a Monitoroing Strategy also deals with the reporting, review and use of the outcomes of the 281 
Monitoring Plan, in order to ensure the results meet the stated objectives. The design of a 282 
flexible and dynamic Monitoring Plan is essential in this regard so that the results obtained 283 
from the monitoring activities are efficient and effective in their use. 284 

See background documents [NB: To be developed]. 285 
 286 
7. Monitoring frameworks should take into account possible limitations in technical and 287 
scientific capacities in the Party of import to carry out monitoring activities, and the 288 
possible need for capacity building 289 
 290 
Where sufficient capacities are lacking, Article 22 outlines the provisions for capacity 291 
building for purposes of effective implementation of the provisions in the Protocol, including 292 
risk assessment and risk management. In some cases, the Competent Authority of a Party may 293 
lack the resources necessary to support or carry out specified provisions of the Monitoring 294 
Strategy (particularly those which utilize existing evironmental monitoring programs). In such 295 
cases, and following the principles layed out in Article 22 on Capacity Building, the Party of 296 
import may seek ―that Parties shall cooperate in the development and/or strengthening of 297 
human resources and institutional capacities in biosafety, for the purpose of effective 298 
implementation of this Protocol…‖.Further, relating to Article 15 on Risk Assessment, where 299 
―The cost of risk assessment shall be borne by the notifier if the Party of import requires it‖ 300 
taking into account the provision for monitoring and risk management under the risk 301 
assessment methodology specfied in Annex III (8f), resources for carrying out risk-related 302 
provisions of the Protocol from the Applicant may be required by the Party of Import . 303 
 304 
8.  The ability to establish a possible causal relationship between an LMO and an 305 
adverse effect is dependent on the ability to detect and identify the living modified 306 
organism or its products in the environment 307 
 308 
Annex III 9(f) states that methods for detection and identification, ―and their specificity, 309 
sensitivity, and reliability‖ must be specificed by the Applicant. Establishing a causal link 310 
between an LMO agent may requirie the determinaton of the presence of the LMO or its 311 
products, including abundance. The description of the detection methodology should 312 
therefore consider the possible need for monitoring, including the possible long-term effects 313 
that LMOs, where its presence (abundance), persistance or accumulation may be difficult to 314 
track in the environment through time (particularly due to anticipated and unanticipated 315 
biological, ecological, or anthropogenic factors). 316 
 317 
See background documents [NB: To be developed]. 318 
 319 
9. The Party of import may require the exporter to carry out the implementation and 320 
coordination of monitoring activities  321 
 322 
While each Party is responsible that risk management measures are carried out, the Applicant 323 
may be asked by the Party of import to implement, coordinate, and provide the resources for 324 
the specified Monitoring Plan, as a pre-condition of environmental release (including the 325 
reporting and analysis of the derived information). Consistent with Article 15 (Risk 326 
Assessment), the responsibility for, and costs associated with the identification and evaluation 327 
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of adverse effects through the implementation and/or coordination of a Monitoring Plan may 328 
be borne by the Applicant requesting consent for environmental release, if required by the 329 
Party of import. Where appropriate, Competent Authorities should be integrally involved in 330 
the establishement and functioning of monitoring activities, particularly where long-term 331 
monitoring needs are called for, or existing environmental monitoring programs are utilized. 332 
 333 
See background documents [NB: To be developed]. 334 
 335 
 336 

CONCEPTS FOR THE DESIGN OF A PRM-LT LMO MONITORING STRATEGY 337 
AND THE REPORTING AND USE OF RESULTS  338 

 339 
The Protocol provides the Party of import the right to carry out monitoring in order to address 340 
uncertainties arising the risk assessment13 or any measures to ―regulate, manage, and control 341 
risks identified in the risk assessment provisions‖14  and ―imposed to the extent necessary to 342 
prevent adverse effects of the LMO‖15. Further, the Precautionary Approach sets the 343 
provision for appropriate actions in the face of ―lack of full scientific certainty‖ regarding 344 
adverse effects, including lack of knowledge. The call for the submission of a Monitoring 345 
Strategy may be a voluntary, or a requirement if mandated by a Party of import’s biosafety 346 
legislation.  347 
 348 
Submission of the Monitoring Strategy 349 
 350 
Rationale: 351 
 352 
When a Monitoring Strategy is called for, the Applicant should  ―describe in detail the 353 
monitoring strategy, methodology, analysis, reporting and review‖16  to be implemented. This 354 
description should follow from any monitoring requirements that were identified from the 355 
Competent Authority of the Party conducting the risk assessment. Monitoring plans should be 356 
developed on a case by case basis, taking into account the specifics of the LMO, the products, 357 
the intended use and the receiving environment in relation to the LMO. Furthermore existing 358 
technical and scientific capacity of existing domestic monitoring programs should be taken 359 
into account.  360 
 361 
See background documents [NB: To be developed]. 362 
 363 
 364 
Description of the Monitoring Strategy 365 
 366 
Rationale: 367 
 368 
First, the two types of monitoring that should be included in the overall monitoring plan—369 
Case-specific monitoring (CSM) and General Surviellance (GS) –are described below. These 370 
two plans form the basis of the proposed monitoring strategy. Next, the three components that 371 
should be addressed in the design of  the CSM and GS plans are outlined:  1) the selection 372 
of effects/indicators, 2) the selection of methods, and 3) the selection of monitoring site and 373 
regions are discussed along with points to consider. Finally, the reporting, review and use of 374 
data/results generated from monitoring activities components are discussed and concludes 375 
with recommendations to help ensure the results are efficient, effective, and useful as an early 376 
                                                        
13 See Annex III (8f)  

14 See Article 16 (1)  

15 See Article 16 (2) 

16 EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the risk 

assessment of genetically modified plants and derived food and feed. The EFSA Journal 99: 1-94. 
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indicator, informing further assessment and decisionmaking in the context of any protection 377 
goals, including those of the Protocol.  378 
 379 
To facilitate the use of these guidelines, A ―reference guide for a PRM-LTE Monitoring 380 
Strategy‖ is included as Annex 3. 381 
 382 
See background documents [NB: To be developed]. 383 
 384 
 385 
Types of monitoring: Case-Specific Monitoring (CSM) and General Surviellance (GS) 386 
 387 
Rationale: 388 
 389 
Two types of monitoring activities should be proposed and detailed in the overall Monitoring 390 
Plan within the Monitoring Strategy: 391 
 392 

- A Case specific Monitoring (CSM) Plan, to test whether any adverse effect identified 393 
in the risk assessment actually occur, once released into the environment. That is, 394 
CSM serves to confirm the outcomes made in the risk assessment that led to a 395 
decision of acceptable risk are indeed accurate after environmental release. It is often 396 
focused on specific hypothesis derived from specific potential adverse effects 397 
identified in the Risk Assessment. As a result, the CSM Plan has close links with the 398 
steps of the Risk Assessment performed in the evaluation of the identfied hazards in 399 
relation to specific protection goals and assessment endpoints. However, the 400 
evaluation of the risks of LMOs often faces considerable limitations (e.g. the scale or 401 
duration of release, the species used, exposure model considered, the experimental 402 
model chosen). In such cases, risks assessed as extremely unlikely or negligible, 403 
particularly where the likelihood cannot be specified due to outstanding uncertainties, 404 
including lack of information, may also be evaluated in the CSM Plan, if required by 405 
the Competant Authority of the Party of import. The description of uncertainties 406 
arising in the risk assessment, as recommended in the Roadmap, provides an 407 
important source of information to inform which identified effects may require CSM 408 
(see ―Overarching issues in the Risk Assessment process‖ section of the Roadmap). 409 

 410 
 411 

- A General Surveillance (GS) Plan, that aims at identifying and surveying the 412 
occurrence of  unanticipated adverse effects not identified in the risk assessment, or 413 
adverse effects that could not have been anticipated due to the complexity of the 414 
receiving environment. This also would include interactive or cumulative effects (e.g. 415 
effect of large scale release, or interactions among other varieties both modified and 416 
unmodified in the receiving environment) which could not have been addressed in a 417 
singular risk assessment. As such, the establishment of relevant baseline serves as a 418 
reference point for observing change in a environmental variable (indicator, 419 
parameter) over time (i.e. before LMO cultivation) or in space (i.e. locations without 420 
LMO cultivation).  The baseline estimation should utilize robust scientific methods, 421 
and be senstive to spatial heterogenity of a site and thus performed on the appropriate 422 
spatial scale. 423 
 424 
GS is of particular importance where there is uncertainty about the level of effects, or 425 
the existence of effects that may occur over the long-term, including in cases related 426 
to the persistence, accumulation or interactions between the LMO and the receiving 427 
environment, or cumulative effects from multiple LMOs in the same receiving 428 
environment. Hence it should be expected that GS will need to be conducted over a 429 
larger area and longer timeframe than the CSM Plan. 430 
 431 
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As the identification and predictability of effects may vary from case to case,  what 432 
should be considered appropriate for CSM and which for GS must be kept flexible in 433 
order to ensure a comprehensive Monitoring Plan. In some instances, similar 434 
parameters or indicators may need to be monitored in both CSM and GS 435 
simultaneously. 436 

 437 
In conclusion, both the CSM and GS monitoring plans, taken together, together can be 438 
thought of as a reality-check plan, that considers both known and unknown uncertainties and 439 
effects of LMOs, and involves the generation of observational and experimental data that can 440 
serve as an early indication system, inform further assessment, decisionmaking, or risk 441 
management meaurements.  442 
 443 
See background documents [NB: To be developed]. 444 
 445 
 446 
The Description of the proposed CSM and GS Monitoring Plan  447 
 448 
Rationale: 449 
 450 
The Competent Authority of the Party of import should specify the need for monitoring that 451 
should be addressed in the Monitoring Plan developed by the Applicant. 452 
 453 
The Applicant should elaborate on the criteria and rationale leading to:  454 
 455 

1. The identification and prioritization of hazards and scenarios for monitoring, 456 
including determination of the relevant indicators and parameters,  457 
 458 

2. The identification and selection of monitoring methods, and  459 
 460 

3. The selection of monitoring sites and regions. 461 
 462 

4. The establishment of relevant baselines 463 
  464 

 465 
The points to consider within each of these three aspects, detailed below, may be used as a 466 
basis to evaluate the proposed CSM and GS monitoring plans. 467 
 468 
 469 
1. The identification and prioritization of adverse effects and the choice of indicators and 470 
paramaters for monitoring.  471 
 472 
Rationale: 473 
 474 
For CSM, of effects (hazards) should be principally derived from specific hypothesies derived 475 
from the outcomes of the risk assessment (see Step 1-5 of the Roadmap). This helps to ensure 476 
its conduct includes the relevant sample and effect sizes, in light of protection needs. 477 
Determining the relevant indicators (e.g. species, groups of species, environmental processes, 478 
etc) and parameters (i.e. component to be measured in the observation of an indicator) for 479 
CSM must therefore be performed by Competent Authority on a case by case basis. The 480 
central point is that their selection should be based on their potential to signal LMO-related 481 
changes, or reveal particular protection concerns using robust scientific approaches, 482 
methodologies and data sets.  483 
 484 
For GS, which may identify adverse effeccts not covered in the CSM plan, the GS Plan may 485 
utilize additional sources of information (e.g. hazard identification or biosafety research) and 486 
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or inference of possible effects from analytical approaches such as modeling or geo-spatial 487 
extrapolation analysis, cause-effect scenario analysis, or information from ecological data. 488 
Further, it should be considered that those in the user-chain most closely associated with the 489 
actual use of the LMO (e.g. farmer, land manager) may be the first to observe relevant 490 
changes. Therefore, the use of observations, descriptive studies, or questionnaires from those 491 
in the user-chain should be included where possible in the collection data for unanticipated 492 
effects as supplementary information, if appropriate. 493 
 494 
A GS Plan cannot be expected to evaluate effects arising in each sphere of the ecosystem (i.e. 495 
water, soil and air) and at every scale of interactions within them (i.e. species/populations, 496 
communities, habitats, ecosystems, etc). Their selection and prioritization should be based on 497 
their potential to signal LMO-related changes, or reveal particular protection concerns (e.g. 498 
decline of a protected species) using robust methodologies and data sets. The protection goals 499 
and assessment endpoints within each Party’s domestic legislation can inform which 500 
indicators may be of priority. From this, relevant indicators (e.g. species, groups of species, 501 
environmental processes, etc) and parameters (i.e. component to be measured in the 502 
observation of an indicator) may be established.   503 
 504 
There may be additional relevant adverse effects, particularly long term effects that may be 505 
identified on the basis of hazard identification research, but not evaluated in the risk 506 
assessment (e.g. food-web interactions, effects on animal or human health). These types of 507 
effects may be addressed in either the CSM or GS Plan. 508 
 509 
Points to consider regarding criteria that may be used to decide which indicators and 510 
parameters that may be suitable to address the protection goals in both the CSM and GS plans  511 
may include, inter alia: 512 
 513 
 514 

(a) The potential of the indicator or parameter to signal possible LMO-induced changes; 515 
 516 

(b) The breadth of distribution and abundance of an indicator; 517 
 518 

(c) The importance of the indicator or parameter to key ecological processes and 519 
functions; 520 

 521 
(d) The potential of the indicator or parameter to reveal protection concerns; 522 

 523 
(e) The level of difficulty involved in the sampling or identification of the indicator; 524 

 525 
(f) The ability to establish relevant baselines with the indicator. 526 

 527 
 528 
In addition,  criteria for deciding which of the potential adverse effects should be included in 529 
the GS Plan, and which indicators and parameter that may be suitable to address the 530 
protection goals: 531 
 532 

(g) Adverse effects identified in the RA but not included in the CSM plan; 533 
 534 

(h) An appraisal of pathways and scenarios by which an LMO may have an impact 535 
within or beyond the receiving environment (may interface with similarities in the 536 
CSM Plan); 537 
 538 

(i) Adverse effects identified via modeling possible effects from analytical approaches 539 
such as modeling or geo-spatial extrapolation analyeses, cause-effect scenario 540 
analysis, or information from ecological data; 541 



 542 
(j) An evaluation of protection goals (particularly biodiversity protection) within a 543 

selection of indicators within the appropriate ecosystem spheres (land/soil, water) in 544 
the relevant environment. 545 

 546 
Please refer to Annex II, ―Catagories of potential effects of LMOs ecosystems‖ [NB: This 547 
Annex is to be developed by members of the SWG and Open-ended Group.] 548 
 549 
See background documents [NB: To be developed]. 550 

 551 
 552 

2. The identification and selection of monitoring methods for the identified adverse effects, 553 
their indicators and relevant parameters  554 
 555 
Rationale: 556 
 557 
The choice of monitoring methods is dependent on the specific case to be evaluated, ranging 558 
from short term to long term and from small to large scale observations. Further, the detection 559 
of small but potentially important effect sizes (i.e. chronic effects) may be difficult within the 560 
monitoring plan, thusly devloping appropriate study designs, including the statistic methods 561 
applied, will have to take this into account. 562 
 563 
The selection of appropriate methods should take into account inter alia, the following 564 
considertaions:  565 
 566 

For CSM and GS: 567 
 568 

(a) The nature of the adverse effect to be monitored, whether short or long term, delayed 569 
or indirect; 570 
 571 

(b) The proposed methods for establishing relevant baselines, including their scientifc 572 
quality; 573 

 574 
(c) The scientific robustness of the analytical method/sampling plan; 575 

 576 
(d) The degree to which the method will meet the objectives of the proposed Plan; 577 

 578 
(e) The availability of standardized detection and analytical methods; 579 

 580 
(f) The effect size required for the possible detection of change in each indicator; 581 

 582 
(g) The appropriateness of the proposed duration and scales of monitoring, taking into 583 

account spatial heterogenity between sites, for achieving relevant protection goals.  584 
 585 
Specifically for GS: As GS methods may involve more extensively the use of existing 586 
monitoring programs, additional considerations may be taken into account, inter alia: 587 
 588 

(h) The degree to which the use of methods of existing monitoring data or programs are 589 
suitable for the GS Plan; 590 

 591 
(i) The adaptability of any existing methods within the monitoring program to make the 592 

observation relevant to the goals of the GS Plan; 593 
 594 

(j) Where relevant data or analytical means or programs are not available, the 595 
development of further surveillance tools to fulfill the goals of the GS Plan; 596 



 597 
(k) The appropriatness of any descriptive studies or questionnaires as supplementary 598 

information to the proposed scientific monitoring plan. 599 
 600 

See background documents [NB: To be developed]. 601 
 602 
 603 

Monitoring duration 604 
 605 
Rationale: 606 
 607 
The monitoring period necessary for each proposed parameter and methodology required in 608 
order to achieve relevant scientific information may vary, taking into consideration: 609 
 610 

For both CSM and GS: 611 
 612 

(l) That ―adverse effects may be direct or indirect, immediate or delayed.‖17; 613 
 614 

(m) The variability of the monitored parameter through time; 615 
 616 

(n) Unanticipated effects may be difficult to predict; 617 
 618 

(o) Effects may become detectible only after a longer period of observation. 619 
 620 
See background documents [NB: To be developed]. 621 
 622 
 623 
Use of standardized methods 624 
 625 
Rationale: 626 
 627 
 The description of the monitoring methodology should be clearly outlined by the Applicant. 628 
An important feature of the proposed methodology is the degree to which the methodological 629 
approach can be comparable of data across regions. For this reason, the use of standardized 630 
detection and analytical methods is highly preferable and should be implemented where 631 
appropriate. The use of standardized methods further ensures the use of scientifically defined 632 
criteria for data quality, including transparency, reproducibility, and verifiability of 633 
monitoring results (reference to VDI standards).  634 
 635 
See background documents [NB: To be developed]. 636 
 637 
 638 
Where appropriate, monitoring activities should make use of existing montioring programs 639 
 640 
Rationale: 641 
 642 
Parties should identify processes and categories of activities which have or are likely to have 643 
significant adverse impacts on the conservation and sustainable use of biological diversity 644 
,including the release of LMOs, and monitor their effects through sampling and other 645 
techniques. The monitoring plan should specify ―the processes and criteria that will be used 646 

                                                        
17 Roadmap for Risk assessment, Step 1 Rationale 
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for selecting and evaluationg existing monitoring systems for supply data‖18. The suitability of 647 
such programs should be evaluated beforehand. 648 
 649 
The suitability of existing monitoring programs to achieve the goals of the monitoring plans 650 
should take into account, inter alia: 651 
 652 

(a) Adapability of existing monitoring to LMO monitoring indicators or parameters; 653 
 654 

(b) The robustness of data generated for the monitoring objectives; 655 
 656 

(c) The number and relevance of monitored indicators for LMO monitoring; 657 
 658 

(d) Representativeness of sites in number or distribution in relation to the intended 659 
receiving environment of the LMO release; 660 

 661 
(e) The frequency of observation and methods employed; 662 

 663 
(f) The long-term continuity of the monitoring sites; 664 

 665 
(g) The willingess of monitoring institutions to collect, report and disseminate data 666 

derived from monitoring activities; 667 
 668 

(h) Further access to data before or beyond the timeframe of observation; 669 
 670 

(i) Expertise and resources (capacity) available to carry out the monitoring activity. 671 
 672 
 673 
Harmonization with existing monitoring methods and programs 674 
 675 
Rationale: 676 
 677 
 The monitoring plan to be performed by the applicant will in all likelihood need to be 678 
coordinated with existing  monitoring programs, e.g. conservation, agricultural and are 679 
environmental monitoring schemes. Harmonization of methods, data formats, and analytical 680 
approaches will facilitate the adaptability of monitoring methods performed by these 681 
programs towards the needed approaches within the LMO monitoring plan19. 682 
 683 
See background documents [NB: To be developed]. 684 
 685 
 686 
3. The selection of monitoring sites and regions 687 
 688 
Rationale: 689 
 690 
The salient feature in the selection of monitoring sites and region is the representativeness of 691 
the proposed locations in relation to the receiving environments where the LMO is intended 692 
for release, taking into consideration: 693 

 694 
(a) Exposure of the LMO to the environment may be anticipated (e.g. in the case of 695 

transboundary movement as import and processing);  696 

                                                        
18 EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the risk 

assessment of genetically modified plants and derived food and feed. The EFSA Journal 99: 1-94. 

19 See EC Council decision 2002/811/EC 



 697 
(b) The biological and ecological behavior of the monitored parameter in the receiving 698 

environment for consistend detection and observation; 699 
 700 

(c) The introduced trait(s) which may effect impact fitness or dissemination of an LMO; 701 
 702 

(d) Monitoring in protected areas and centres of crop origin and genetic diversity or 703 
ecologically sensistive regions with specific protection goals, including the use of 704 
buffer areas in order to detect invasions or other unexpected effects; 705 
 706 

(e) The availability of existing monitoring networks operating within representative 707 
regions / availability of sites already monitored within cultivated agroenvironmental 708 
programs; 709 
 710 

(f) Number of monitoring sites and regions sufficient to support statisitcal analysis of 711 
results based on good scientific practice; 712 

 713 
(g) Monitorng should take place in exposed areas, preferably cultivated fields and  their 714 

environment; 715 
 716 

(h) The selection of monitorng sites / the design should be flexible, and adapted to the 717 
specific LMOs, its environment and the annually changing cultivated fields; 718 
 719 

(i) For long term effects and cumulative effects, sites are needed which remain over 720 
years; 721 
 722 

(j) Reference areas without LMOs have to be available; 723 
 724 

(k) Areas with favourable environmental conditions for facilitating spread or survival of 725 
GMOs. 726 

 727 
Information on the specific locations of GMOs release is therefore critical for the selection of 728 
receiving environments for monitoring. This underscores the need that information on 729 
specific locations of LMO cultivation or release should be registered in a public LMO register 730 
provided for by the Competent Authority that includes at minimum relevant information for 731 
carrying out montioring activities (specific location, LMO type(s) released, release dates, 732 
management practices, or variations from intended use that may affect the usefulness of the 733 
site for generating relevant, good quality monitoring data). 734 
 735 
See background documents [NB: To be developed]. 736 
 737 
 738 
4. The establishment of relevant baselines 739 
 740 
Rationale: 741 
 742 
Determining a causal link between an adverse effect and one or more LMOs requires the 743 
relvelvant baseline be established for comparison. In such a way, effects can be compared in 744 
receiving environments prior to the introduction of the LMO, or in parallell with a similar 745 
receiving enviornment that does not contain the LMO. Points of consideration for the 746 
establishement of baselines include, inter alia: 747 
 748 

(a) The use of scientifically robust methods in constructing the baseline; 749 
 750 

(b) The spatial scale over which to establish the baseline; 751 
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 752 
(c) Effects of spatial heterogeneity on the representativeness of the baseline in each of 753 

the compared scenarios (LMO vs. Non-LMO). 754 
 755 
See background documents [NB: To be developed]. 756 
 757 
 758 
DESCRIPTION OF THE REPORTING, REVIEW, DISSEMINATION AND USE OF 759 
MONITORING RESULTS 760 
 761 
Rationale: 762 
 763 
Along with the Monitoring Plan, the Applicant should describe how monitoring results will 764 
be reported, reviewed and utilized. A clear description of these aspects serves two purposes. 765 
First, it ensures that the results of monitoring undergo an evaluation of its efficiency, efficacy 766 
and utility towards meeting the stated objectives in the monitoring plan. Second, it can help 767 
make sure that results can be timely and useful to support further assessment, decisionmaking, 768 
or changes to risk management.  769 
 770 
The Applicant should submit regular monitoring reports to the Party Competent Authority in 771 
accordance with the monitoring plans, including who should review and evaluate the 772 
relevance, effectiveness, efficiency, and scientific quality of the overall Monitoring Strategy 773 
as it was carried out. This ensure that the the monitoring activites as they were implemented 774 
meet critieria and requirements specificed and approved by the Competant Authority of the 775 
importing Party. 776 
 777 
These reports should include a scientifically rigorous analysis of the results and conclusions 778 
to be drawn, taking into account site-specific conditions. In establishing the data quality 779 
criteria, those outlined under the ―Ovarching issues‖ set forth in the Roadmap should be 780 
followed.  The report should further highlight where results indicate which aspects of the 781 
monitoring plan are needed for continued monitoring, or adaptation of the monitoring, or 782 
further assessment, risk management or review of decisions, as provided for in the Protocol 783 
and the ―Roadmap for Risk Assessment‖. If cumulative effects are observed, this may involve 784 
the reassessment of several LMOs. Raw data should be provided if requested by the Parties.  785 
 786 
The proposal should be revised as needed, and approve the Monitoring Strategy as a part of a 787 
conditional acceptance for environmental release of the LMO in question. In the case where 788 
followup studies are needed, how they should be designed and who should be responsible for 789 
their implementation should be decided by the Competent Authority, in accordance with the 790 
monitoring provisions adopted by the Party of import. 791 
 792 
The dissemination of monitoring reports is important for broad use (including public 793 
awareness and participation) and review of the data, its interpretation, and conclusons drawn 794 
from the monitoring activities. Reporting should also be disseminated, as determined in the 795 
monitoring plan, via LMO registers establishd by the Competent Authority and other public 796 
databases (e.g. the Biosafety Clearing House). 797 
 798 
Points to consider in the plans for reporting, review, dissemination and use of LMO 799 
monitoring results include, inter alia: 800 
 801 

(a) The Monitoring Plans are sufficiently flexible and adpative to take in new 802 
information or changes in monitoring needs, in order to ensures that Monitoring Plans 803 
remain efficient, effective, and useful through time. Such adaptations may be 804 
necessary in cases, for example: 805 
 806 



i Where practicial problems are encountered during the implementation of the 807 
monitoring plan (e.g. inaccessability of monitoring sites); 808 
 809 

ii Actual experience that demonstrates the infeasibility of utilizing exisiting 810 
monitoring programs or methodologies as envisioned in the monitoring plan 811 
after the LMO has been approved for environmental release; 812 
 813 

iii Unanticipated affects are encountered in the existing LMO monitoring, that 814 
may require adaptation of the monitoring activities (e.g. changes in or 815 
inclusion of new parameters or indicators); 816 
 817 

iv Results from the monitoring indicate that the needs to be updated or 818 
reassessed, and consequently changes the specific hypotheses to be tested in 819 
the Monitoring Plan; 820 
 821 

v Where more suitable results can be achieved in relation to the monitoring 822 
objectives; 823 

 824 
(b) A detailed description of plans for reporting, dissemination and use of the monitoring 825 

information. The reporting plan should make clear how montoring information can be 826 
used to support further assessment and decisionmaking, and how relevant biosafety 827 
databases and repositiories, including the Biosaftey Clear House, will be utilized to 828 
disseminate the monitoring results; 829 

 830 
(c) Assurances that the monitoring results are of sufficient quality, transparent, publically 831 

available, and accessibile in content and interpretation of results; 832 
 833 

(d)  Consent for the use of monitoring observations should be obtained from all involved 834 
actors beforhand, to ensure the outcomes from monitoring activities may be 835 
publically disseminated; 836 

 837 
(e) In the event that adverse effects related to the use of the LMOs are identified, the 838 

Applicant should adequately describe in the monitoring report a plan for contingency 839 
and/or emergency measures, including notification and corrective action, in 840 
accordance with contigency measures provided for in Annex I and emergency 841 
measures in Article 17 (3c) and (4). 842 

 843 
See background documents [NB: To be developed]. 844 
 845 
 846 
IMPLEMENTING THE MONITORING PLAN: CHALLENGES IN THE 847 
EFFECTIVE USE OF MONITORING INFORMATION 848 
 849 
Rationale: 850 
 851 
As discussed throughout this guidance, the two fundamental parts of the Monitoring 852 
Strategy—the design of the Monitoring Plan, and the means to report, review and make use of 853 
its results—are critical if the monitoring activities are going to be efficient and effective. 854 
Nonetheless, the practical implementation of monitoring faces some inherent challenges that 855 
must be considered in the Monitoring Strategy to meet these goals. While there are obstacles, 856 
they need not be if the Monitoring Strategy is effectively conceptualized. 857 
 858 
The points to consider with regard to challenges in meeting these goals include, inter alia: 859 
 860 



(a) Methodological weaknesses in the Monitoring Plan to provide meaningful data. 861 
Provisions should be specified in the Monitoring Plan to make sure studies are 862 
conducted within the scientific state of the art, or utilize standardize methods for 863 
comparability and verfiability of results. Monitoring sites must be carefully selected 864 
to be reprsentative of the intended receiving environment of the LMO: 865 

 866 
(b) Difficulties in observing adverse effects. The observation of small but biologically 867 

meaninful effects, particularly occuring over longer time frames may be difficlut to 868 
detect using routine approaches, thus the study design must take this into account. In 869 
the case of GS, detecting the unexpected remains a distinct challenge. This can be 870 
addressed by targeting the protection of specific species or indicators for 871 
safeguarding, rather than targeting the investigation of a specfic hypothesis within the 872 
CSM Plan. Applying the provisions suggested in this guidance can be an effective 873 
means for dealing with them in the design of the monitoring strategy; 874 

 875 
(c) Interpreting monitoring results and needs for further monitoring. In interpreting 876 

monitoring results, the decision and rationale for when further studies are needed, 877 
what environmental changes should be further investigated, and who should carry 878 
them out, must be clearly specified; 879 

 880 
(d) Establishing cause-effect relationships (causalities) with the LMO. In the event that 881 

environmental changes are detected, determining whether they are harmful or not, 882 
and can be related to the release of the LMO under observation, is a crucial point. In 883 
such instances, more in-depth studies may be necessary to identify causal links.When 884 
a change or adverse effect identified in the Monitoring Plan is identified, it must be 885 
determined whether the LMO plays a role in causation or occurs above a pre-defined 886 
risk threshold. Possible response measures include the termination of consent for 887 
environmental release, or suspension of release followed by the implementation of 888 
appropriate risk management measures or further risk assessment studies. These 889 
challenges may be addressed by robust statistical methods for clearly establishing 890 
linkages, and/or may require further in-depth study in order to ascribe causality; 891 

 892 
(e) Techncial capacities existing in the Party of import. As discussed, technical, 893 

scientific or other resource limitation may exist in the Party of import that would 894 
prevent them from effectively carrying out the provisions of the Protocol. Other 895 
Parties should cooperate in establishing such capacities, particularly linked to broader 896 
protection goals afforded under the CBD. The Party of import may call for assistance 897 
or resources in the development of such capacities, as needed, to carry out risk 898 
management measures, particularly if required by the national biosafety frameworks. 899 

 900 
See background documents [NB: To be developed]. 901 
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REFEERENCE GUIDE : 

 
CONCEPTS FOR A MONITORING STRATEGY, INCLUDING THE DESIGN OF A 

MONITORING PLAN, AND REPORTING, REVIEW AND USE OF RESULTS 

 
The series of questions presented below may be used as a guide to ensure that a comprehensive and 

effective Monitoring Strategy is implemented, if required by the importing Party, and may be a 

preconditon of approval for environmental release.  

 

 

SUBMISSION AND EVALUATION OF THE PROPOSED MONITORING STRATEGY 

 
The development of a Monitoring Strategy serves two main purposes. First, it sets the provision for an 

detailed Monitoring Plan, which includes a description of the monitoring activities to be implemented. 

Second, a Monitoring Strategy also includes the plans for the reporting, review and use of the 

outcomes of the Monitoring Plan, and that the results meet their stated objectives. The Competent 

Authority of the Party of import should evaluate that the proposed Monitoring Strategy meets the 

critieria and requirements set forth as necessary to meet the set protection goals, and revise the Plan as 

needed, as a conditional acceptance for environmental release of the LMO in question. Evaluation and  

of the monitoring plan, and regular review of its outcomes, helps ensure that the proposed monitoring 

activities are feasible, appropriate, efficient, effective, and useful in relation to the protection goals of 

the Party of import in particular and the objectives of the Protocol in general. 
  

The considerations for criteria and requirements for a Monitoring Plan and review, reporting and use of 

results are outlined as a series of questions below, to aid the user with the evaluation and needs in the 

overall LMO Monitoring Strategy. 

 

 
DESCRIPTION OF THE PROPOSED MONITORING PLAN 

 
As directed by the Compenent Authority, the Applicant should describe in detail the proposed 

Monitoring Plan, including: 1.) the choice of effects, indicators and parameters to be monitored, 2.)  the 

monitoring methodology and 3) selection of sites and regions for montoring, and 4) the establishment 

of relevant baselines.   

 
Did the Applicant: 
 

☐ Include a description of a Case-Specific Monitoring Plan (CSM) and General 

Surviellance Plan (GS)? The CSM and GS Plans monitor for anticipated and unanticipated 

effects of an LMO where there are outstanding relevant uncertainties. 
 

And for each CSM and GS description: 
 

☐ Identify and prioritize the adverse effects, the choice of indicators and paramaters to 

be monitored? 
 

☐ Do the selected aspects to be monitored  have the capacity to signal LMO-related changes, or 

reveal particular protection concerns? 
 

☐ Identify, select and describe relevant and appropriate monitoring methods for the 

observation of adverse effects,  indicators and relevant parameters? 

 

☐ Are the criteria for the generation of good-quality data specified? This ensures that data is of 

high scientific quality to support further assessment and decisionmaking. 
 



☐ Will the proposed methods utilize standardized methods for comparability of derived data? If 

not, how will the proposed plan deliver monitoring results that are comparable across sites, 

regions or even countries?The use of standardized methods helps ensure consistency and comparability of 

results across sites, regions or even countries. 
 

☐ Are there existing monitoring programs or information that may be utilized or modified to 

carry out the monitoring strategy? Where appropriate, the use of existing monitoring programs can 

ensure the efficiency and continuity of the monitoring activities. 
 

☐ Are the proposed duration and scales of monitoring, taking into account spatial heterogenity 

between sites appropriate for achieving relevant protection goals? The chosen duration and scales of 

monitoring may impact the detection of effects or changes. 
 

☐ Are any proposed descriptive studies or use of questionnaires as supplementary information to 

the proposed scientific monitoring plan appropriate for achieving relevant protection goals? 
Questionnaires may provide useful supplementary information if they are targeted to protection goals. 

 

☐ Sufficiently describe the proposed monitoring sites and regions? 

 

☐ Are the proposed monitoring sites representative for the intended receiving environment? The 

monitoring sites must be representative in order to achieve meaningful results.  

 

☐ Adequately describe the means for establishing relevant baselines? 

 

☐ Utilize scientifically robust methods in constructing the baseline? 

 

☐ Consider the spatial scale over which to establish the baseline? 

 

☐ Consider the effects of spatial heterogeneity on the representativeness of the baseline in each 

of the compared scenarios (LMO vs. Non-LMO)? 

 

 

DESCRIPTION OF THE REPORTING, REVIEW, AND USE OF MONITORING RESULTS  

 

The Applicant should describe in the Monitoring Strategy how the results from the proposed 

Monitoring Plan will be reported, reviewed, and used in order to ensure its efficiency, efficacy and 

utility in meeting the set protection goals and objectives of the Protocol. 

 

Did the Applicant: 
 

☐ Ensure that the monitoring plans sufficiently flexible and adpative to take in new information or 

changes in monitoring needs? This ensures that monitoring plans remain efficient, effective, as useful 

through time. 
 

☐ Describe the plans for reporting, dissemination and use of the monitoring information that 

ensures effective use of monitoring data? The reporting plan should make clear how monitoring 

information can be used to support further assessment and decisionmaking, and how relevant biosafety 

databases and repositories, including the Biosaftey Clear House, will be utilized to disseminate the results. 
 

☐ Contain assurances that the results from monitoring are transparent, publically available, and 

accessibile in content and interpretation of results? Consent for the use of monitoring observations 

should be obtained from all involved actors must beforhand, to ensure the outcomes from monitoring activities 

may publically disseminated. 
 

☐ Adequately describe a plan for contingency measures and emergency measures, including 

notification and corrective action in the event of identified causal adverse effects? The description of 

contingency measures (as mandated in Articles 8, 10, 11 and 13) and emergency measures (Article 17) 

provides information what actions should take place to meet the objectives of the Protocol. 
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